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21 Years Faithful Service 
in BUFFALO METER PLANT 


BYERS WROUGHT IRON” 


@ When the Buffalo Meter Company 
erected this building in 1916 they 
demanded in materials the same 
high quality which they put into their 
famous Niagara Liquid Meters. For 
services where resistance to corro- 
sion was essential, Byers Wrought 
Iron was used, based on previous 
experience with it. 

Now, 21 years later, comes the 
confirmation of the wisdom in select- 
ing Byers Wrought lron. No replace- 
ments have been 


made during 21 


years in the hot and cold water lines, 
oil and air lines, vents and down 
spouts. Byers Wrought Iron is also 
now being used for replacements in 
steam supply and return lines. 

Further than this, because Byers 
Wrought Iron has made good on 
its reputation for resistance to 
corrosion, Mr. Robert S. Bassett, 
treasurer of the company, uses it in 
his residence. 


Why not benefit by this experi- 


BYERS GENUINE WROUGHT IRON 





lower cost-per-year of service with 
Byers Wrought Iron. You will be 
especially interested in the new illus- 
trated booklet just published, “101 
Uses for Wrought Iron.” A copy may 
be had by writing our Engineering Ser- 
vice Department in Pittsburgh or our 
nearest Division Office. A. M. Byers 
Company. Established 1864. Pitts- 
burgh, Boston, New York, Philadel- 
phia, Washington, Chicago, St. Louis, 
Houston, Seattle, 


San Francisco. 


Tubular and Flat Rolled Products 


Specify Byers Genuine Wrought Iron Pipe for corrosive services and Byers Steel Pipe for your other requirements 
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Fluid Highways—I appeared in December. 
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NY MAN who has ever sat with the elements of a 
jigsaw puzzle littered around him knows that parts 
alone are not enough—you must also have the knowledge 
and the skill to put them together. In December Power, 
we pictured the elements, the pipe, valves, fittings and 
specialties which go to make up a piping system. Now 
we propose to show how these elements are put together 
into coordinated, practical units. 


A hundred years ago, every piping installation fol- 
lowed its own rules. But between 1820 and 1840 Eng- 
lish engineers agreed upon a standard series of pipe 
diameters up to 10 inches, and in 1862 Robert Briggs 
worked out the threading standard which now bears his 
name. When these were adopted in the United States 
in 1886, we had the first real basis for sound piping. 


Through the intervening years, our endless search for 
advancement has brought new processes and new 
methods, each with its increased demands for piping to 
withstand ever-higher pressures and temperatures or 
stronger corrosives. The high-pressure boiler would be 
impossible without a piping system able to withstand 
superheated steam; rayon and plastics would still be 
laboratory processes without acidproof tubing. But these 
systems are not elements alone; just as important is 
proper combination, the working out of every little detail 
so that it becomes part of a coordinated whole. 


In these sixteen pages, the editors have attempted this 
coordination. And beyond that, we have endeavored to 
show procedure—the necessary steps which must be gone 
through before even piping materials are selected. In- 
cluded are the little things—the oft-forgotten details that 
often spell the difference between success and failure. 


Many of these things are new—developed within the 
past several years—but the basic ideas go back beyond 
the memory of man. For man himself is but one tre- 
mendous piping system, a flexible, portable arrangement 
of seamless interlaced tubing equipped with fittings, 
valves, checks, separators, coolers, traps and strainers, 
carrying a dozen or more fluids and with a service life, 
barring accident, of upwards of threescore years. Given 
another fifty years of development as productive as the 
last fifty, man may be able to design a synthetic system 
almost as efficient. At least, he can try. 





PLANS 


Piping layout requires most careful planning. 


Proper line diagrams, 
drawings and specifications save money when construction starts 


Line Diagrams 


POWER-PLANT PIPING systems do not, 
like Topsy, just grow. Sometimes the 
designer is faced with only a simple 
connection for which the proper mate- 
rial, size, valving and layout is obvi- 
ous; more often several kinds of pipe 
are suitable at different costs, lavout 
ean be varied to improve operating 
flexibility, a change in line size affects 
the cost of pumps, or there are other 


must be made on an economic basis 
or from experience. 

Whether the piping job is a minor 
addition to an existing plant system 
or a major construction project, it is 
important that the several parties con- 
cerned reach agreement at an early 
stage on what lines are to be installed 
and how they shall be arranged. Not 
ony the lJavout draftsman, but also 


tors, should examine preliminary plans 
to be sure that requirements are met, 
and to check that alk the piping 
planned is necessary. 

Practice among piping designers 
differs somewhat, but the starting 
point is usually a schematic single-line 
diagram showing connections to equip- 
ment, valves, strainers and traps. Line 
diagrams ean be very simple, showing 


options, the selection among which the construetion forces and the opera- only a general idea to be carried out 


No set of symbols will fit all cases. When those below do not apply, invent 
others which represent your equipment and are simple to draw 





STANDARD SYMBOLS 
EQUIPMENT 





) VALVES PIPING 





Steam accumulator 





—_—_—- 
Cy re) 


‘s-Superheater 


Gate (open) * High-pressure steam 














Intermediate-press, steam 





Pode 


Exhaust or low-press,steam 











j Gate(closed)* 
Econjomizer am en en ee aime Weber 
Pump 

Pea ase oneness S| 

iC} fe) -Y-ola 

bdelmohaal) oo Air 

Steam- generating unit 
Steam jet 
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Condenser 
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Steam turbine and condenser 


Expansion joint 














Regulating Desuperheater 
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Reducing Filter or strainer 











Cooling tower Check 


Separator 
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C) Stop-check 
AC generator 1 
: —)-— Cock | ' j is 
Steam engine Internal- 
or compressor combustion 
engine 
af —(P)}— Pressure gage 
oe oc Relief 
enerat 
i +t)— Thermometer 
TJ O ol Motor- operated —(F)— Flowmeter 


#% Filled-in triangles show any valve normally closed, 


Open heater outline triangles show it open 


Closed heater or 
heat exchanger 


Motor 











in detail later, or they can become de- 
tailed with pipe sizes, fittings and ma- 
terials specified. How much detail 
should appear depends on the purpose 
for which the diagram is to be used. To 
get a new idea across to a non-techni- 
eal executive, a diagram without too 
many details shows what is planned in 
a way that can be understood at a 
glance. The same plan submitted to a 
contractor for bid may have to be in 
great detail. 

Line diagrams are much used be- 
cause they are a flexible tool. They 
can be adapted to show much or little 
as required. They are a shorthand 
method of drawing and as such employ 
symbols which represent various equip- 
ment and parts of the piping system. 
In presenting a series of symbols, 
Power attempts only to show simple 
ways of representing usual kinds of 


Drawings 


LINE DIAGRAMS serve a useful purpose 
in settling what connections are to be 
made and what valves and other equip- 
ment are necessary to proper function- 
ing of the system. They do not take 
the place of working drawings. An 
attempt to put in even a simple pipe 
line according to a line diagram leaves 
an important part of the designer’s 
job to be done by the construction 
crew, namely, determination of the 
length of various sections of pipe and 
number and location of joints and fit- 
tings. Necessary instructions for sup- 
ports and insulation are also a fune- 
tion of the working drawings. 

Determination of pipe size and ma- 
terial is necessary before drawings can 
be started. The following pages con- 
tain charts which help in the selection 
of pipe size; materials available have 
already been discussed in December 
Power. 

Armed with a reasonably complete 
line diagram agreed upon by all con- 
cerned as to what the piping system is 
to accomplish and notations as to sizes 
and materials, the piping draftsman 
has a fair chance of laying out pipe 
details which the construction crew can 
install without taking the building 
apart and without too many costly 
extras. 

Drawings should leave nothing to 
the imagination. There may be many 
ways the piping can be run; someone 
has to select what appears to be the 
best route from the standpoint of 
reliability, appearance and ease of 
operation. ‘I'he time to do the selecting 
is before the drawings are made and 
the pipe is delivered; experience with 
extras comes high. 
































































equipment. Valves, for example, 
should be shown by a symbol easy to 
make because it is so often repeated, 
and once understood does not need to 
look like a valve. Special equipment, 
on the other hand, should often be 
shown in sufficient schematic detail so 
the reader can understand its fune- 
tions. A wide latitude of choice exists 
for each designer to use in represent- 
ing his own ideas. 

Where only one system is shown on 
one diagram, full lines can be used to 
represent pipe. However, when high 
and low-pressure steam, as well as con- 
densate piping, is drawn on the same 
sheet, varying the weight of line and 
using dashes or dots aids clarity. The 
only requirements are that the diagram 
be clear and that it show enough de- 
tail to accomplish whatever purpose 
is intended by the designer. 


The cost of a piping system can be 
greatly affected by care in prepara- 
tion of drawings. Every error, every 
poor choice, shows up in dollars at the 
end of the job. Few are gifted with 
the knack of making pipe drawings so 
that the finished job looks and is right, 
and they didn’t learn it from books. 

Assembly drawings, as well as de- 
tails, are required on large projects. 
They help keep down the number of 
interferences between the many lines 
and between piping and passageways. 
Headroom should be considered too. 
Clearance for installation as well as 
insulation and flanges, and aecessibil- 
ity of valves add to the designer’s 
problems. In some eases, models, ex- 
pensive as they are, have saved their 
cost many times over in the avoidance 
of mistakes. 

There are two ways in general use 
for taking care of expansion in pip- 
ing due to temperature change. Expan- 
sion joints take up all the pipe 
movement at the joint; when no ex- 
pansion joint is used, the pipeline 
must be flexible enough to take up the 
expansion at elbows or bends without 
exceeding safe stresses in the material. 
Creased bends or corrugated pipe, as 
well as expansion loops, are often used 
to increase the flexibility of the line. 


Specifications 


Many view a specification as a weird 
and wonderful document full of legal 
phraseology and restricted to piping 
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Remember these points when 
writing specifications: 


Definition of Terms 

Scope of Work 

Furnishing and Interpretation of Drawings 

Changes in Work 

Engineer's Status— Authority and Supervision 

Routing and Shipment of Materials 

Unloading and Storage of Materials 

Distance to Plant Site from Unloading Point 
Facilities 

Use of Railroad Siding and Switching 
Facilities 

Provision for Erectors Ofhfee—Telephone— 
Tool House 

Use of Crane 
\ir 

™ affolding 

Excavation and Backfilling 


Electric Power or Compressed 
Openings in) Walls and Roof 


Perniits 

Labor Situation (Union—Non-Union— 
Housing Conditions) 

Prosecution of Work in Harmony with Other 
Contractors 

Insurance and Patent Rights 

Erection 

Tests 

Work Performed by Others 

Defective Work 


Removal of Debris 


Sub-contractots 


Termination of Contract 
(,uarantee : 
Temporary or Trial Usage 
Tithe to Material 

Failure to Execute Contract 
Damages 

Delivery and Completion 
Extras and Additions ~ 

Form of Contract 

Right to Reject Bids 

Terms of Payment 

Furnishing of Bond 

Any Other Items Desired by Purchaser 


The calculation of the expansion a 
pipe can safely stand due to its own 
inherent flexibility are too complex to 
attempt explanation of the methods 
here. Methods of analysis are given in 
the “Piping Handbook” by Crocker & 
Walker, and a_ practical graphical 
method is given in “A Manual for the 
Design of Piping for Flexibility by 
the Use of Graphs” by Wirt, Smith 
and Cope. Several technical papers 
have also been presented before the 
ASME in recent years. Abstracts 
have been published in Power. 

The determination of expansion re- 
quires a decision as to location of 
anchors and the direction of permissi- 
ble motion at hangers and supports. 
Supports should be spaced so that 
drainage is assured and pipe deflee- 
tions do not introduce added stresses 
beyond allowable limits. 


systems with costs in five figures or 
more. Quite the reverse is true, be- 
cause a specification need only be a 
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Cu Ft Per Lb 


Volume of Steam 
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STEAM-PIPE CHART 
Lb Steam per Minute-Pressure Drop, Lb per SqIn. 


Draw straight line from pressure volume scale to 
flow scale. Aline through intersection on XX axis 
will give pressure drop for any pipe diameter 
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Steam Per Min 
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Initial Air Pre 


Pressure Dro 


Quick and approximate solutions of pressure-drop problems in steam and air 
piping can be made with these charts, accurate enough for most purposes 


simple, clear, but complete statement 
of what the purchaser expects to get 
for his money. 

Drawings are usually attached to 
and made part of a piping specifica- 
tion. From the drawings, a bill of 
material ean be made out by the pur- 
chaser, or this step ean be left for the 
contractor. The specification should be 
definite as to materials and dimen- 
sional standards. The simplest as well 
as most satisfactory way of acomplish- 
reference to 


ing definiteness is by 
ASA, ASTM or other standard speci- 
fications listed in December Power. 


Pressure Drop 


FLUID FLOW, like any other form of 
motion, is retarded by friction. Long 
pipe lines, rough pipe walls, small 
pipe, high rates of flow, many bends 
and fittings; all spell friction, and 
consequently a great loss of pressure 
between one end of the pipe and the 
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For projects including several classes 
of pipe, separate sections should deal 
with each class of pipe. Special mate- 
rial or equipment should be written up 
in detail. 

_ Cheek that your specification covers 
type of joint, whether welded, flanged 
or threaded, weight of pipe and mate- 
rial, type of valves with information 
as to bonnet arrangement and _ disk 
material. Also make reference to 
material standards for fittings and 
flanges, bolting material and gaskets. 
Be sure the contractor will understand 
how supports and hangers are to be 


other. Pressure drop must be made 
up somewhere, usually by pumping. 
Most of the factors that inerease 
friction are not within the control of 
the piping designer. Length of line 
and direction are fixed to a great ex- 
tent by physical conditions in the 
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AIR-PIPE CHART 


CFM Air- Pressure Drop, Lb per Sq In. 


at Initiol Pressure and 70 F 


In. 


’ 


Internal Pipe Diameter 


Draw taae hie hobs ine adele) 

pressure scale to flow 
X scale. Aline through 

intersection on X-X axis 
will give pressure drop 
for any pipe diameter 


CFM Air at Pressure P; and 70 F 
Pressure Drop,Lb Per Sq In. Per 1000 Ft 





attached to building steel and who is 
to make the necessary alterations to 
the building itself. 

The real purpose of writing a spe- 
cification should be kept in mind all 
through contract negotiations, namely 
to accomplish a “meeting of minds” 
between purchaser and contractor as 
to what shall be delivered, how erected 
and what constitutes a finished job. 
Misunderstandings are usually the re- 
sult of incomplete or obseure wording 
of the specification. Great expense 
is ineurred in handling small details 
as extra items. 


plant, and rate of flow is fixed by other 
considerations. The designer’s problem 
is to match pipe sizes and pressure 
drops. In a new installation a balance 
must be struck between the investment 
in piping, which is increased by using 
larger pipe sizes, and the investment 





in pumping equipment and the cost of 
pump operation, both of which are 
increased by using small pipe sizes 
with consequently greater pressure 
drops. In modifying existing systems 
or extending them, the problem is al- 
most entirely one of selecting a pipe 
size that will give the desired rate of 
flow with the pressure available. 

It is customary to limit velocities to 
certain ranges for different fluids and 
kinds of service. These recommenda- 


tions are based on experience and rep- 
resent desirable conditions. They can 
be exceeded where circumstances war- 
A velocity of 120-300 ft per 


rant. 
min is recommended for city-water 
service and of 300-600 fpm for boiler- 
feed and general service. Steam flow 
in boiler leads is usually based on a 
velocity of 6,000-12,000 fpm; in sup- 
ply and exhaust lines for engines and 
pumps, 6,000-9,000 fpm; supply and 
exhaust lines for turbines 9,000-15,- 
000 fpm; main and auxiliary headers, 
9,000-15,000 fpm; and auxiliary steam 
and exhaust lines, 6,000-12,000 fpm. 

Numerous formulas are available for 
calculating pressure drop, mainly 
based on experience with particular 
fluids under particular conditions. 


WATER- PIPE CHART 


These are gradually being superseded 
by the “rational” formula, which ap- 
plies to all fluids and all conditions. 
In this formula, pressure drop is 
shown to be affected by pipe diameter, 
by velocity, by length of pipe and by a 
friction factor. The friction factor, in 
turn, is affected by the rate of flow, 
the viscosity and density of the fluid 
and to some extent by the roughness 
of the pipe wall. Use of the formula 
is more or less complicated and to sim- 
plify the work various charts have 
been prepared to give quick answers 
of an approximate nature. Charts for 
steam, air and water, taken from the 
National Valve & Mfg. Co’s Datalog, 
are reproduced on these pages. Each 
is drawn according to the rational 
formula, but an average friction fac- 
tor has been used for each fluid. For 
more accurate results, the true vari- 
able friction factor should be applied 
but the charts are adequate for any 
but the most refined calculations. Two 
points should be remembered in con- 
nection with the steam chart. The 
pressure-volume scale is made for 
saturated steam; for superheated 
steam refer to steam tables for the 
specific volume, then to the volume 


side of the scale. Since the density and 
viscosity of steam change rapidly with 
pressure, the chart is not adapted for 
direct use on long lines with high pres- 
sure drops, as it is based on initial 
pressure. Where the pressure drop 
exceeds 10% of the initial pressure, 
divide the line into sections and ecaleu- 
late the pressure drop in each sepa- 
rately, using the final pressure at the 
end of the first section as the initial 
pressure in the second section, ete. 

Fittings, valves and bends introduce 
additional resistance due largely to 
eddy currents and turbulence. Resist- 
ance of a fitting, valve or bend is usu- 
ally expressed as so many feet of pipe 
—the “equivalent length.” Existing 
values, as given by different experi- 
menters differ widely. The chart, also 
from the National Valve & Mfg. Co.’s 
Datalog, gives one set of values, con- 
servative in general with the possible 
exception of the data for elbows, which 
are low in comparison with other 
sources. In using equivalent lengths 
from any source, it is best to err on the 
conservative side and increase the 
values, particularly if resistance of 
fittings, valves, and bends is a large 
part of the total. 


Pressure drop in water piping can be approximated with the left-hand chart; 
the right-hand one gives equivalent resistance of fittings 


GPM Capacity-Friction Head, Feet per 1000 Ft of Pipe 


Steam - Air- Gas 





EQUIVALENT RESISTANCE OF SCREWED FITTINGS 
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COMPRESSION 


THREADED SOLDERED 








Note coupling 
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SCREWED COUPLING 
Smaller sizes, low Tand P. Tchanges 
cause high maintenance. Threading 

cuts strength and thickness 40°. 








SPECIAL COUPLINGS 
Typical of many. Upper has coup- 


_ ling with end recess for lead pack- 


ing, lower special coupling with 
joint: compound 














SCREWED Cl FLANGES 
Inexpensive, good for low P and T 
under 12-in. diam. Lacks strength. 
Low gasket pressure, easy blowout. 
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SMALL MALE AND FEMALE 
Small hydraulic lines only. Straight 
threads give easy flange fit. Heavy 
pipe only with no bending and 

low T. 
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SLIP FLANGE, WELDED 
Requires two welds, refacing 
flanges. No threading. Hard to 
align bolt holes. Welding neck or 
butt-welding flange far better 

















NY (610) Ge l@)i i 


No .gasket, but machined faces 

Early Sarlun, unused now due to 

distortion. Hard to take apart; then 
remachining or gasket 
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TONGUE AND GROOVE 
like 200°% lap Van Stone. More 
mating surfaces, harder to erect, 
design’ and disassemble; groove 

weakens lap. 








BRAZED COUPLING 
1300-F alloy requires oxy-acetylene 
torch to melt. Fast, vibration proof, 
no threading, can be re-used. 








SOLDERED COUPLING 
Cast bronze or stainless with soft, 
hard or silver solder ring. As above, 
but. lower T, depending on alloy. 








FLARED COUPLINGS 
Principally for copper. Tube must be 
flared, thus harder to make and un- 

make joints, but tight, sturdy. 


ea 
“CRIMPED COUPLING-NIPPLE 
Also mainly for copper. Tubing 
crimped against a bevel, thus re- 
quires beveling. Tight, easy to re- 
make 


a 








FLANGED 


ZLLA, 
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RAISED-FACE Cl 
Higher unit gasket pressure but must 
be bolted up carefully to avoid 
cracking. Never mate with steel 
flange. 











MALE AND FEMALE PIPE 
Small hydraulic lines onjy. Straight 
threads. Likely to crush gasket. Ex- 
tra-heavy pipe only. No bending, 

low T. 











VAN STONE, ROUND LAP 
Moderate T, P. Can be formed in 
place, but warps flange. Non-uni- 
form gasket pressure, thin bend. 

Almost obsolete. 
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SARLUN JOINT 


No gasket, but machined faces. Lips 

seal-welded. Hard to take apart; 

then requires remachining or gas- 
ket for tightness. 








GLOBACK" 
Modified double-thick lap Van 
Stone, giving wedge action of 
flanges. Forces outer surfaces of lap 
together. 











RAISED-FACE STEEL 
Better strength, same coef, of ex- 
pansion as pipe. Flanges refaced 
after on pipe to avoid distortion. 








MALE AND FEMALE 
More rigidity, avoids excessive gas- 
ket pressure, but difficult to lay out, 
erect, maintain. Gasket nearer bolts. 











VAN STONE, SQUARE LAP 
Medium & high T, P. No water pock- 
et, heavy fillet, rigid, strong. May be 
seal-welded, usually faced. 200°, 

lap below better. 











TEXAS JOINT 
Up to 6 in. Wedges flanges. Joint 
may leak under rapid T changes. 
Water collects in horizontal lines; 
may leak. 











INSERT COUPLING-NIPPLES 
3-part, for pipe or tubing. Solder 
sleeve forced tight to seal. Tight, 
sturdy, careful assembly, no thread- 

* ake] 




















GASKET COUPLING 
For plain-end iron pipe. Follower 
nut presses gasket retainer against 
gasket to seal. Fast, tight, costly 


NANA 











TONGUE AND GROOVE 
High gasket pressure. Locks gasket. 
High T changes crush gasket or 


mushroom tongue. Hard to erect. 





SCREWED AND WELDED 
Steel flanges. Avoids thread leak- 
age, but heat of welding causes 
trouble. Flanges should be refaced 

after welding. 








MALE AND FEMALE 
FACING 
Used with double-weight lap. Hard 
to design, erect and take apart 
Extra machining 








MIDWEST JOINT 
Ground spherical contact surfaces 
Smaller lines. No gasket, but high- 
tensile bolts and care in mating 








TOROIDAL RING 


Inserted ring gives more sealing 

faces. More machining and greater 

care in erection. Hard to take down, 
grooves weaken. 
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COPPER-PLATED GASKET 
Another modification with copper- 
plated gasket. Used either between 
flat mating faces or in double-re- 

cessed type, as below. 








PIPE JOINTS 


SCREWED & SPECIAL Cl 


AGA BELL & SPIGOT 


' Bae, a 


AWA BELL & SPIGOT 











AGA SPECIAL BALi & SOCKET 


V.svap+d lock in bell is packed with 
ute, the: lead. As in most Cl pipe 
oirt or fitting is cast integral 


Curved lock slot, Also jute and lead 
packed, but special for gas com- 
panies instead of waterworks, as 


Also American Gas Assn., but no 
locking slot. For cement or combi- 
nation joint in pipe 4 to 48 in. inside. 


Joint deflection to 15 deg. Sealing 
& locking by Cl retainer ring, rubber 
& duck gasket, Cl lip ring, CS gland. 


at left. 
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SIMPLE BELL & SPIGOT 
Cast-on bead type most commonly 
used in sizes 2 in, & up. Joints of 


ead & jute, cement, lead & cement, threaded bell. 2-in. only; stands 
Cire 250 Ib. 











Si the | 











MECHANICAL-JOINT Cl 
Cl octagon gland pulls Cl ring 
against gasket. Plain-end. spigot, 


THREADED INTERMEDIATE 
Threaded bell & spigot for direct 
connection. Allows some joint de- 
flection to provide for expansion. ing jute, 


WEDGE BELL & SPIGOT 
For AGA standard Cl pipe at low 
and medium pressures. Inner pack- 


outer 


rubber wedges, 


caulking lead or cement. 
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SPLIT COUPLING 


GLAND-LOCK TYPES 


GLAND-RING JOINT 


PREPARED JOINT 


Lock-joint avoids end separation 
Upper has split steel retainer ring 
n gasket, lower double Cl rings 


Simple gland pulled up by bolts 
to compress packing against plain, 
bevel-end spigot, 3- to 36-in. pipe. 


Jointing materials integral. Upper, 
2- to 8-in., has cast-on glands; low- 
er, (2-in. only) requires only caulk- 











Saez 
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V-BUTT WELD 


Very common. Requires skilled weld- 
ers, careful allowance for T expan- 
sion, support, anchoring 


Nalve body 








BELL & SPIGOT 
Avoids icicles without reducing in- 


Small sizes. Re- 
quires pipe belling or special fit- 


ternal diameter 


WELDED 


SLEEVE JOINT 
Alternate with bell & spigot for 
small-diameter pipe. No weld on 
pipe itself, thus avoids expansion 


ing. 














SUPERHEATER JOINT 
Designed according to ASME Code. 
Weld seals joint, then threaded 
sleeve covers joint and takes ten- 





Two MI half housings with endless 
rubber insert ring. Bolted over 
shouldered (top) or grooved: (be- 

low) ends. . 








EXTERNAL SLEEVE 
Costly, almost obsolete, because 
stresses cause failure. Upper re- 
quires bead grinding, but is 





tings cracking. sile stress. smoother. 
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: BIN RAN 
/ Thin chillring Walls under 
ii not inset 4" thick 
2 
A use 
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~Note space 





























Walls over 
Pg daltons ANOTHER UTILITY 

Here again, size governs joint 
shape, above 2-in. being curved, 


below 2-in. being 30-deg. bevel. 























WATERSIDE ; 
Galy jeintsin in, or teiger aipe Pipe ends are upset to permit in- 
nly joints in 2-i , t ued ; ie 
B : > ee Me < thle 45. setting of chill ring while retaining 
oe full pipe thickness. 


deg. bevel, over '2-in. uses curved; 
both have close-fit chill rings. 1! 2- 
in. and smaller have bell & socket 


joints, above. 
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FORD PRACTICE 
Exanples of butt-welded HP-steam joints in three modern plants are shown as 
tyo:cal of present-day trends, followed by a series showing how weld form is va- 
ed ispending upon place of welding shop or job). Ford at River Rouge uses 
three joint shapes in carbon-moly, A for 900- and 1500-!b. joints, B for 150-, 300- 
and 450.lb. joints, and C for 2'2 to 5-in. pipe. All have chill rings, A and C being 
set so they do not restrict flow. Chill ring has clearance 














Position 
SHOP or POSITION WELDING 
When joints are made in the shop, the electrode or rod can be held in position ana the pipe 
rotated, giving very uniform weld metal. Position welding requires more passes, plus: (some- 
times) special joint shapes. Left-hand examples are Ford, others in a HP central station. 
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SYSTEMS 


Diagrams illustrate principles only, and text is a collection of pointers. 
Coordination of code requirements and operating flexibility makes systems 


safe and satisfactory. 
efforts of several specialists: layout man, draftsman, constructor, 


For Steam 


CONNECTIONS to and piping immedi- 
ately adjacent to a boiler are governed 
by the ASME Power Boiler Code and 
require insurance-company approval. 
Other plant piping comes under the 
American Tentative Standard Code 
for Pressure Piping. Both codes can 
be purchased from the ASME. 

The Code for Pressure Piping sets a 
minimum safety standard for selec- 
tion of suitable materials and refers 
to standard specifications by which 


General diagram of steam power-piping 


these may be secured. It also desig- 
nates proper dimensional standards 
for the elements comprising piping 
systems, supports, erection, and tests. 
Setting minimum standards allows 
selection of better materials or im- 
proved construction practice by the 
designer where desired. 

Valves are required to be marked 
by the manufacturer with reference 
symbols indicating the service condi- 
tions for which they are guaranteed. 


systems. For a specific plant, dia- 


grams similar to this should show in detail each valve and connection required 


| [ b- ~-Exhaust hood 
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STEAM PIPING 


Design of any installation requires the combined, 


operator 


Stop valves for service over 212 F 
have bonnets backseated to provide 
for repacking under pressure. 

Eseaping steam from relief or 
safety valves must have protection to 
prevent injury to men or damage to 
plant. Relief valves shall have ade- 
quate capacity to protect low-pressure 
system if reducing valve sticks open. 

It is mandatory that a pressure 
gage be installed on the low-pressure 
side of a reducing valve. 
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PROCESS-STEAM PIPING 
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Drains or drips are required wher- 
ever moisture may collect. At least 
one valve shall be provided in each 
drain line. All drain lines are required 
to be provided with drip valves for 
free blow to atmosphere. 

Remember that steam temperature 
affects choice of material more than 
pressure. Also that greater expansion 
increasing temperature 


results from 
limits and requires more attention to 
hangers and anchors. 

Thought given accessibility of valves 
avoids later need of a ladder or crawl- 


ing over a maze of piping. Models 
help visualize complicated setups. 


Process-plant steam piping deserves attention equal to that given boiler and 


turbine-room lines. 


Correct and adequate controls and proper use of traps 


and accessories result in economy in steam use 


Valves should be located so that 
condensate will not accumulate above 
the seat or disk, or should be provided 
with a special drain. 

Welding operators are required to 
qualify under the Code for Pressure 
Piping. 

Regulating valves and other special 
equipment requiring occasional over- 
haul should be bypassed with at least 
sufficient manual control to avoid 
plant shutdowns during maintenance. 

Many varieties and makes of valves 
are available, and selection of the 
right valve for the job keeps mainte- 
nance costs low. December Power 
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shows many types; 
turers’ 


consult manufae- 
catalogues for others. 

Use of corrugated pipe or creased 
bends reduces the number of joints, 
saves on pressure drop and sometimes 
eliminates the necessity for expansion 
loops and joints. 

Anchors and supports should be lo- 
cated so that flanged joints are not 
subjected to bending moment sufficient 
to overstress the gasket and -result in 
leaks that cannot be made to stay: tight. 

Two important welding 
are: Shop-fabricate as » much” pipe 
welding as possible. Give the welding 
operator nothing to do but welding. 


ntaxims 
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CONDENSATE SYSTEM 
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City-water, condensate and boiler-feed piping must be designed for maximum 
reliability and still have flexibility under all conditions of operation 


For Condensate 


CONNECTIONS TO STEAM boilers for 
feedwater, water columns and blow-off 
lines are governed by the ASME 
Power Boiler Code. Other plant pip- 
ing is covered by the American Tenta- 
tive Standard Code for Pressure 
Piping. Construction of heat ex- 
changers and similar equipment is 
specified by the Code for Unfired 
Pressure Vessels. 

Fire systems and associated equip- 
ment are subject to regulation by 
local building departments. 

Boiler feedwater supply cannot be 
interrupted for even a few minutes 
without danger of serious damage to 
modern boilers. Supply lines to the 
boiler should be in duplicate, although 
the emergency connection may be pro- 
vided with only hand regulation. 

Steel is preferred to cast iron for 
boiler-feed lines and headers for added 
safety in event of water hammer or 
shocks due to control-valve operation. 

Check valves are required on the 
high-pressure side of each boiler-feed 
pump and at each boiler connection. 

High points in feedwater and con- 


52 (792) 





densate lines should be provided with 
small valved connections to relieve 
air in starting. Gate valves are pre- 
ferred in condensate and other water 
lines because of their low pressure 
drop. Globe or other valves are re- 
quired for regulation of flow. 

Suction lines should be short and 
run as directly. as possible to reduce 
friction loss. They should be graded 
upward toward the pump to eliminate 
air pockets. 

Suction lines should be designed for 
the maximum pressure to which they 
may be subjected by improper opera- 
tion of valves or be provided with 
relief valves. 

Blowoff lines are subject to severe 
shock and erosion. They should be 
not less than extra-heavy weight, and 
fittings should be cast steel. The 
Boiler Code requires at least two valves 
in blowoff connections at each boiler. 

Gaskets in suction lines should be 
installed with extreme care when the 
line operates under vacuum. Air leak- 
age is difficult to detect and leads to 
corrosion. 
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Pure makeup water is important 
and most supplies require softening. 
Adequate storage of condensate for 
makeup should be provided and ar- 
ranged so that it can be introduced 
into the feedwater system automati- 
cally. Stored feedwater absorbs oxy- 
gen if exposed to the air. Make provi- 
sion for its deaeration on reentry. 

Arrange bypasses in any line so 
that the purpose of each valve is 
evident at a glance. That avoids costly 
mistakes. 

Trap-discharge piping is to be of 
the same weight as inlet piping unless 
the discharge is to atmosphere without 
stop valves. These lines should be 
protected against freezing and safe- 
guarded against accident from the hot 
discharge. 

In any system, provision for future 
extension is cheaply made in early 
stages of layout and often is costly 
later. 

Neat appearance of any piping is 
not only a good advertisement for the 
designer but instills pride and invites 
good housekeeping by the operator. 








For Cooling 


COOLING-WATER piping usually oper- 
ates under low pressure. Strength of 
material is thus not as important as 
its corrosion-resisting properties. Se- 
lection of material should best be made 
based on experience with water of the 
same nature. Cast iron, wrought iron, 
copper and brass are favored. 

Where large quantities of water are 
available, principal problems are the 
cost of pumping and ensuring adequate 
straining. Twin strainers or moving 
screens allow continued operation even 
with badly fouled water. 

Diesel-engine cooling systems are in- 
jured by scale deposits formed in 
jackets by warming the water. Heat 
exchangers designed for easy cleaning 
or completely closed systems are usual. 

Cast iron resists the action of salt 
water. Velocities should be kept low, 
5 or 6 ft per second, and eddies and 
pockets should be avoided as slight 
erosion tendencies appreciably shorten 


pipe life. 
On small lines, use extra-heavy 
nipples and fittings with threaded 


piping because corrosion is most likely 
to attack at the joints. 

Inside surface of pipe should be 
as smooth as possible to minimize 
eddies, especially at joints. Flanged 


pipe is preferred to threaded for this 
reason. Threaded joints should include 
reamed pipe-ends. 
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Piping to roof tanks or cooling 
towers requires protection against 


freezing when there is litt!e or no flow. 

Duplicate sourees of service-water 
supply to bearings are often warranted 
by the importance of maintaining 
adequate supply. 

Capacity of service-water pumps is 
reduced by added suetion lift. Suetion 
head at which pumps will operate 
satisfactorily is affected by tempera- 
ture as well as intake-eanal, sump, or 
well level. 

Expensive materials are often found 
justified to suit particularly corrosive 
water conditions. Rubber- and cement- 
lined pipe offer possible solutions. 

Diesel cooling water may pass to a 
waste-heat boiler or evaporator, or 
directly into building service, there- 
fore pipe selection is vitally important. 
Exhaust gas may fall below its dew- 
point, henee corrode cooling-water 
pipe exteriors. 

In any pipe line, avoidance of off- 
sets, turns and sharp bends reduces 
pipe friction and requires smaller 
pumps and less pumping power. Seale 
forming in pipe reduces its diameter, 
hence its capacity; occasional deseal- 
ing of piping pays big dividends in 
reduction of pumping costs. 

Better materials and more reliab!e 
accessories have made piping systems 
much more trouble-free than they were 





years ago. Engineers are taking ad- 
vantage of this fact to simplify piping 
layouts where possible, resulting in 
lowered costs without sacrifice of 
operating flexibility. 

Only an operator or one familiar 
with operation knows what valves and 
connections are necessary for con- 
tinued reliable operation. Those el- 
ements above all should and must be 
kept in first-class operating condition 
at all times. 

Material selection can make or break 
an otherwise entirely correct pipeline. 
Under ordinary conditions, a eorro- 
sion problem may indicate simply that 
the shift should be to the next cheapest 
material, to galvanizing of steel or 
wrought iron or tinning of copper. 
In severe circumstances, however, the 
problem is very complicated. Com- 
parative experience of other nearby 
operators is a reliable index. It stands 
to reason that if cooling water in a 
mine plant corrodes steel in a few 
days’ time, no other ferrous material 
would improve conditions enough to 
justify its additional cost—the labor 
eost in replacement would still be an 
important factor. The change here 
might be to cement-lined pipe, or 
probably better still to wood-stave 
or tile. Other conditions completely 
upset this pieture. Experience is al- 
ways the best teacher. 


Cooling-water systems vary widely in layout, depending on the availability 


of large quantities of water. 





A large diesel-plant cooling system is illustrated 
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For Oil 


THE principal problems of power-plant 
oil piping are two: hazard from oil 
fires and difficulty of maintaining tight 
joints. 

Specific requirements for pipe con- 
veying oil under pressure are detailed 
in the Tentative American Standard 
Code for Pressure Piping. 

In central stations, oil-fire hazard 
has been the subject of study for 
several years. Many specific design 
recommendations have resulted which 
are applicable to oil piping in any 
plant. 

Storage of lubricating oil should be 
away from the governor end of tur- 
bines where hot steam piping is lo- 
cated. Some plants have constructed 
fireproof rooms in a relatively remote 
part of the plant. 

Steel piping with welded joints or 
with companion flanges backwelded is 
preferred to cast-iron pipe or threaded 
joints. 

Some turbine lubricating-oil piping 
systems have been constructed with the 
high-pressure oil-supply line entirely 
inside and surrounded by the low-pres- 
sure return lines. 

Non-inflammable substitutes for oil 
have been successful for hydraulic- 
governor operating fluids and for other 
services where lubricating qualities are 
not required. 

Synthetic rubber substitutes have 
been found satisfactory as gasket ma- 
terial for oil lines. 

Sprinkler spray heads and - hose 
nozzles are available which have dem- 


Oil systems vary with plant, prime mover, even with oil. 


onstrated a remarkable ability to put 
out blazing oil fires with water. 

For small fuel-oil piping under 
moderate pressure, copper tubing with 
compression or soldered fittings is in 
general use. Brass pipe with threaded 
joints brazed for tightness is also 
satisfactory. 

When cast-iron pipe is used for oil 
lines, allowance must be made for 
water hammer when determining pipe 
thickness. Pipe must stand four times 
service pressure and be tested in place 
at twice service pressure. 

Non-rising-stem valves should be 
equipped with indicators to show posi- 
tion of gates or disks. Cocks are 
permissible and are satisfactory for 
most applications where simple stop 
valves are required. 

Oil-piping connections to tanks and 
equipment which may be isolated from 
operating units and entered by men 
for cleaning or repairs should have 
double valves and bleeders or else be 
so arranged that they can be discon- 
nected or blind-flanged. 

Welding fittings have different 
center-to-face and over-all dimensions 
from flanged fittings, and proper al- 
lowance should be made on drawings. 

American Petroleum Institute speci- 
fications for line-pipe thread may be 
used for oil lines instead of Standard 
pipe thread. The threaded section is 
longer and affords better contact, and 
therefore a tighter joint. 

Heavier flanges are required at the 
ends of pipe bends subject to expan- 


Here are shown 


two: fuel-oil piping with preheaters from storage tank to burners, and a 
lubricating-oil sedimentation and filter system 
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sion strains than for the remainder of 
the pipe line. 

Gaskets should be as thin as the 
machined surfaces of the flange faces 
will permit to reduce hazard of blow- © 
ing out. 

Particular attention should be given 
to the support of oil lines which are 
usually small and represent a hazard 
out of proportion to their size. When 
hangers are located so that they might 
be destroyed by an oil fire, they 
should be protected to eliminate the 
chance of their failure with consequent 
increase of oil supply to the fire. 

Insulation on oil lines should be 
protected with a fire-resistant covering 
of considerable mechanical strength 
to resist destruction by water from a 
fire hose. 

Diesel lubricating systems are usu- 
ally separate for each engine without 
interconnection. This guards against 
accidental drainage. Operating pres- 
sure of 10 to 50 lb is maintained by an 
individual oil pump for each diesel. 
A relief valve bypasses excess oil. 

When diesel lubricating-oil pressure 
fails or cooling-water outlet tempera- 
ture rises, fuel-oil supply is cut off by 
an automatic safety stop valve. 

For continuous diesel lube-oil puri- 
fying systems served by a single 
centrifuge, inlet and discharge valves 
to the crankcase of each engine are 
interlocked to prevent accidental drain- 
ing. Cocks are specially designed for 
this service with geared operating 
wheels. 
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Operating Cycle--Valve No.1 is opened to admit pressure fojack cylinders, 
other cylinders fill from prefill tank through bypass valves as moving platen 
valve No. 2, which closes bypass 


rises. First pressing force /s applied bp ope: 


and admits line pressure, to auxiliary cylinders. Valve No.3 operates 5/7 
maun cylinder. Valve No.4 operates stripper piston inside main piston thr 
flexible pipeline. Pump is started and stopped by accumulator limit swit 


A 3-pressure compressed-air system with separate receivers illustrates air- 





piping connections. Hydraulic-press system requires forged fittings and special 
high-pressure 3- and 4-way contiol valves. Stop valves are normally provided 
on supply tank and pump to permit repair without draining the system 


For Compressed Air 


AIR-PIPING systems above 30-lb pres- 
sure are governed by the American 
Tentative Standard Code for Pressure 
Piping. 

Neither corrosion nor erosion is a 
serious factor in compressed-air pip- 
ing; tightness of joints and valves 
is essential since a number of small 
individual leaks result in large power 
waste. 

Adequate drainage connections are 
required at receivers and low points in 
the lines, as the air carries appreciable 
quantities of both water and oil which 
condense in the pipe. 

Relief valves are required for the 


For Hydraulic 


PIPING systems for hydraulic pressure 
are specially designed for each appli- 
cation. The fluid is usually either 
water or oil and is kept at or near 
room temperature. 

Pressures ranging up to 3,000 lb 
require thick-walled seamless-steel pipe 
with fittings forged and machined from 
solid. Larger sizes of pipe are also 
machined from forged billets. 

Accumulators for storage of fluid 
under high pressure cause pressure 


protection of the compressor, coolers 
and piping system. These must be 
installed in such a way that it is 
impossible for a careless operator to 
build up dangerous pressures by clos- 
ing stop valves or from reducing 
valves sticking open. 

Compressed-air lines should be pro- 
tected against freezing. 

Intake piping to compressors should 
be provided with fine-screen filters to 


- ensure a clean supply of air and avoid 


excessive cylinder wear. 
should also be passed 
strainer. 

Flexible hose for use in connection 


Oil supply 
through a 


surges like water hammer when valves 
are closed. Spring-loaded shock ab- 
sorbers are required at several points 
in the system to take up shocks. 
Restrictions or chokes are often used 
in the accumulator connection to re- 
duce the maximum rate of speed at 
which the accumulator ean fall. 

Valves are specially designed for 
service, balanced against the pressure 
or pilot-operated. 

Hydraulic pipe lines are kept as 


POWER ¢ MID-DECEMBER, 1937 





with compressed-air systems should 
have abrasion-resistant covering to 
protect against cutting by sharp ob- 
jects usually present on a construction 
job. 

No hose other than that specifically 
designed for compressed-air service 
should ever be used with high-pressure 
air. 

Vent and drain outlets from com- 
pressed-air systems should be directed 
against the floor or otherwise installed 
so that they cannot impinge on a man’s 
skin. Serious trouble ean result from 
the direct contact of a high-pressure 
air stream. 


short as possible because of the high 
cost of pipe and fittings. 

Protection against excessive pres- 
sure is afforded hydraulic systems sup- 
plied by piston or gear pumps by a 
relief valve connected directly between 
the discharge and suction lines of the 
pump. 

Many systems are filled with water 
in summer and a light non-freezing 
oil in winter—requiring drains, refill 
points and oil-storage facilities. 
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HEATING AND HOT WATER 
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Correct layout of heating and hot-water systems avoids expensive repair bills. 
A wide variety of standard systems are available, of which only unusual 


elements are shown above 


For Heating 


LOW-PRESSURE heating steam involves 
no serious safety hazard, and in most 
localities is subject only to regulations 
of the local building code. 

The principal problems of heating- 
svstem piping are drainage, expan- 
sion, and control of heat supplied 
various parts of the building during 
widely differing weather conditions. 

The annual Guide of the American 
Society of Heating & Ventilating En- 
gineers contains a digest of good heat- 
ing practice. 

Pipe material should be selected 
which will last the life of the building. 
Except under unusual circumstances, 
ordinary lap- or butt-welded pipe is 
satisfactory for steam lines. For hot- 
water piping, wrought iron, brass, 
copper and cast-iron pipe have their 
legitimate places. 

Heating-steam piping should be 
zoned, or other control provided so 
that differences in wind, sun and occu- 
paney conditions can be eared for. 
Control provision for night conditions 
is sometimes overlooked; savings in 
steam cost justify attention to night 
conditions. 

Expansion amounts to about 14 in. 
per 100 ft. Headers and risers must 
be able to expand without straining 
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the fittings. Radiator branches should 
be long enough to permit vertical 
movement of the riser. 

Pockets should be avoided in both 
supply and return lines. Mains and 
branches should be graded 1 in. in 20 
ft when condensate flows in the same 
direction as the steam, twice this 
gradient when flows oppose. 

Low points should be trapped and 
provided with dirt pockets. 

Sizes of risers and return lines are 
best determined from _ experience. 
Capacities are given in handbooks and 
the ASH&VE Guide. 

Reducing valves should be bypassed 
to allow repairs without shutdown of 
the heating system. Relief valves on 
the low-pressure side are required to 
prevent dangerous pressures. 

Valves should be placed in the high- 
est point in the branch from riser to 
radiator so that condensate will not 
collect above the valve and cause water 
hammer when the steam is turned on. 

Risers should connect to the top of 
mains or at 45 deg, otherwise a pocket 
is formed which will collect condensate. 

A valve should be placed in each 
riser near the main so the individual 
risers may be shut off at night or for 
repairs. 
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Thermostatic 


Low-pressure 


Low-leve/ 
receiver 


|--Slope: lin. or more in 10 ft 


-~ Radiator Connection 
Single-Pipe 


Radiator Connection 
Two-Pipe 


| 
,Orum 

“| water 
| /eve/ 


AE 


ss ia Ss oa ih 


4 
| 
| 
a 
ae 
oe 
| 
! 
I 
es 
Wet return 


Hartford Loop 





Where a vacuum pump is used, a 
bypass should be provided so that the 
system ean be operated under pres- 
sure in case of pump trouble. 

Provision for thermostatic control 
of hot-water temperature to building- 
supply systems is necessary to avoid 
burns (showers and wash water) if 
the heating is done by steam. 

Corrosion charaeteristics of heated 
water may be entirely different from 
those of the same water when cold. 
Materials which have given satisfac- 
tion in cold-water service may fail in 
hot-water lines. Occasionally the re- 
verse is true. Before specifying mate- 
rial for a hot-water system, check the 
experience of other engineers in the 
neighborhood if you have not had pre- 
vious experience with the same water. 

Closed tanks in which water is 
heated sometimes suffer from the cor- 
rosive effects of dissolved gas given off 
by the water as its temperature is 
raised. 

Some city-water supplies are scale- 
forming when heated. Heating coils 
should then be arranged for easy 
cleaning and either duplicate installa- 
tions provided with the necessary by- 
pass connections, or an emergency 
supply made available. 














For Refrigeration 


PIPING SYSTEMS containing refriger- 
ants of a toxic nature such as am- 
monia or sulphur dioxide are regulated 
by local building codes. Carbon- 
dioxide and water-vapor air-condition- 
ing systems are allowed greater 
freedom of design. Certain other 
refrigerants, notably Freon, are en- 
tirely non-toxic and non-inflammable 
under normal circumstances and _re- 
quire protection only in case of fire 
which causes partial decomposition. 

Piping rarely corrodes from the 
action of refrigerants, iron, steel, cop- 
per and brass being unaffected by all 
commercial refrigerants when pure. 
Sulphur dioxide and ammonia, when in 
contact with water, are quite corrosive, 
and the remedy is usually found in 
maintaining purity of refrigerant. 

Tightness of joints is one of the 
principal pipe problems. Unions and 
fittings are special “ammonia” type 
with a lead gasket. Compression fit- 
tings and soldered joints are being 
used to an increasing extent, particu- 
larly for smaller installations. 

A minimum number of valves is 
used in refrigerant piping; tightness 
of stem packing is essential to prevent 
loss of refrigerant or infiltration of air. 


Valves in refrigerant lines should be of 
such design that it is impossible to 
remove the stem assembly by mistake 
in repacking. This would release dan- 
gerous quantities of gas. 

It is important that insulation for 
refrigerant and brine piping be abso- 
lutely airtight to prevent moisture 
from entering and freezing beneath the 
insulation. This is accomplished by 
applying insulation in several layers, 
with a sealing compound between 
layers. 

In laying out air-conditioning sys- 
tems, balance the cost of piping 
against cost of ductwork in determin- 
ing whether to use a central or unit 
system. Since piping cost is a rela- 
tively large factor, expense can be 
minimized by design of the entire sys- 
tem as a coordinated unit. 

Brine, when contaminated with am- 
monia, is highly corrosive even to 
materials suitable to brine service. 
Provision for sampling brine should be 
included in the system, together with 
connections for introducing new brine 
with minimum delay. 

Cooling coils that come in contact 
with beer or foodstuffs must be of a 
material that will not react chemically 


Refrigeration systems require special piping and insulation. Air conditioning 
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and contaminate the product as well 
as be resistant to the brine or refrig- 
erant. While copper is satisfactory in 
many eases, stainless steel and other 
special pipe materials are available to 
suit individual eases. 

Red brass is recommended by many 
engineers as giving long service in air- 
conditioning-system piping. 

Wrought iron, copper-bearing steel, 
copper molybdenum iron and less fre- 
quent cast iron, because of cost, are 
the most common materials for brine 
piping. All are used extensively in 
indoor skating rinks and other large- 
scale applications of brine pipe. Stain- 
less steel is popular in food plants. 

Refrigerant leaks can usually be de- 
tected quickly by odor. In ammonia 
lines they can be loeated by following 
along the pipe with an open container 
of strong hydrochlorie (muriatie) acid 
or a burning sulphur candle. The 
fumes from either form a dense white 
cloud when in contact with ammonia. 
For sulphur dioxide, reverse the pro- 
cedure and test with strong ammonia 
water. Wet litmus paper or phenolph- 
thalein solution will turn blue when 
affected by ammonia, reddish from 
sulphur dioxide. 
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ON THE accuracy and reliability of 
instruments depends both economy and 
safety in operation. And an instru- 
ment is no better than its piping. Yet 
instrument piping must get eleventh- 
hour consideration, because its location 
eannot be determined until equipment 
and other piping is fixed. 

Instrument location must be chosen 
to insure visibility and access for ad- 
justment. Gage lines are’ small-size 
pipe and there are usually many indi- 
vidual lines. External support pro- 
viding stiffness is necessary. Where 


Instrument Piping 


many lines ean be run alongside a 
eolumn or wall, all can be supported 
by spacers from a single support 
bracket. Take care that instrument 
piping is out of the way of passing 
men and materials. Small piping 
should never cross an open area unless 
guarded. 

Brass pipe or copper tubing with 
compression fittings are well suited for 
instrument connections where tempera- 
ture and pressure conditions permit. 
Soft copper tubing can be bent to suit 
field conditions without working draw- 


System Identification 


IN CENTRAL STATIONS, piping systems 
are exceedingly complex but handle 
relatively few materials. The maze 
of interconnection between steam head- 
ers, water-supply circuits, boiler-feed 
piping and drain connections would be 
almost unintelligible to a stranger, but 
is well-known to operators after a 
period of experience. Modern indus- 
trial plants, on the other hand, repre- 
sent piping systems transporting 
many different fluids; some of these 
may be dangerous, others valuable. 
System identification presents a differ- 
ent problem in each type of plant. 
Many older central stations still 
have all high-pressure steam piping 
painted one solid color, exhaust steam 
another color, and so on. The trend 
in newer stations with relatively sim- 
pler piping systems is to paint all 


Insulation 


so MUCH has already been said con- 
cerning the economic justification of 
proper insulation for piping conveying 
hot or cold fluids that it is unneces- 
sary to discuss here the large losses 
resulting from bare pipes. The selec- 
tion of proper insulation material and 
form from among the many varieties 
offered, and the proper thickness to 
be applied is nearly as important as 
proper selection of pipe material. 
Selection of material is made only 
to suit the temperature of the metal 
wall and th. conditions surrounding 
the pipe as they determine such factors 


pipe a uniform neutral color, gray or 
aluminum (uninsulated pipe may be 
black) and to rely on line diagrams 
posted in frames at suitable points 
for an understanding of operation. 

One method now in favor for power 
plants is to label each valve with a 
brass tag. A convenient tag is a let- 
tered or stamped disk secured by the 
handwheel lock nut. For motor-oper- 
ated valves, identification is usually 
painted on the control station and sig- 
nal lights indicate valve position. 

Where some system of identification 
is desirable for power plants, an 
ASME committee has suggested a 
color scheme to be painted on flanges, 
fittings or in small panels: 


High-pressure steam..... White 

Exhaust steam............ Buff 
Condensate, fresh water...Blue 
OSS er Blue and white 


as moisture resistance, appearance and 
external coating. The most used and 
generally most satisfactory insulating 
material is molded 85% magnesia, a 
non-proprietary product of several 
manufacturers. However, magnesia 
gradually decomposes at temperatures 
above about 600 F and for higher 
temperatures manufacturers have de- 
veloped individual products, many of 
which have already proved satisfactory 
in several years experience. For tem- 
peratures over 600 F, it is customary 
to use a layer of high-temperature in- 
sulation just thick enough to keep the 


APPROXIMATE INSULATION THICKNESS 











Temperature of Pipe Surface; F 
70 600 





—60 -—20 -10 +5 25 50 300 450 700 800 

Pipe to to to to to to to to to to to to 

Size —20 -10 +5 +25 50 70 300 450 600 700 800 900 

Standard Hair Felt———.. —85% Magnesia. HT Mag HT Mag HT Mag 

Under 2 in..... 5 4 3 3 2 1 % 41% 2 2 ve: aa: a 
Qito 3% in..... 5 4 4 3 2 1 1 1% 2 1% 1% 1% 2 2 2 
SS Yaa 6 5 4d 3 2 1 1% 2 2% 1% 1% 1% 2 2 2 
7 in. and over.. 6 5 4 3 2 1 14% 2 2% 1% 2 2 2 2% 2 





HT = Inner layer of special molded HT insulation 


$8 (798) 
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ings, an advantage that means a time 
saving near the end of the job. Brass 
and copper too are less susceptible to 
corrosion from the traces of sulphur 
dioxide in boiler rooms. 

Valves should be physically small in 
copper-tubing lines so that only small 
wrenches are required to take up on 
gland nuts. With heavy valves, tub- 
ing gets badly bent. Valves should 
isolate instrument lines normally car- 
rying pressure. Lines to draft gages 
collect soot and provision should be 
made for cleaning. 


Salt water, raw water..... Green 
HES 5akceaukoskaeoeeaenon ce Bronze 
MMOL ONG cuss beeen acweces Black 
RID. cman a weiessoeuss's asian Gray 
MOIEY BAB. csccccccses - 200s saImInum 
Gas for engines........... Re 
J | rrr Green and white 
Hiectric conduit........... Red and black 
For general industrial piping, the 
American Engineering Standards 


Committee (Report A-13) lists five 
general classes of piping: 


Class F_ Fire Red 

Class D Dangerous’ Yellow or orange 

Class S Safe, cheap Green, white, black 
gray or aluminum 

Class P_ Protective Bright blue 

Class V- Valuable Purple 


Both the above systems intend that 
the run of piping shall be solid color 
to suit plant conditions, with only 
flanges or bands painted identifying 
colors. Whether or not color bands 
are used, lines may be identified by 
stencilled markings in large readable 
letters or valve tags. 


outer layer of 85% magnesia below its 
maximum working temperature. An 
idea of proper average thickness can 
be obtained from the table. 

It is easy to tell how to calculate 
the economical thickness for insulation, 
not so easy to apply the simple theory 
to actual cases. Heat loss through 
pipe and insulation for steam lines can 
be calculated with sufficient accuracy 
from heat-transfer coefficients found 
in handbooks or manufacturers’ cata- 
logs. For 85% magnesia, the heat 
loss is about 0.4 Btu per sqft per 
deg F per in. of thickness. The cost 
of producing the heat loss is then de- 
termined from the boiler efficiency in 
terms of pounds of coal per year or in 
dollars per year. Finding the cost 
of increased thickness of insulation to 
balance against the decreased heat loss 
requires skilled, unbiased estimating 
of true differences in cost. 
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OUTSTANDING 


Fig. 1—This 5000-kw backpressure turbine, typical of 
1937’s most advanced industrial practice, bleeds at 
400 lb. Speed, 3600 rpm. Throttle steam, 825 lb, 750 F 





LOADS GROW 


IN MANY RESPECTS 1937 has been an 
outstanding power vear (see “Mile- 
stones” on this page). 

Consider loads, for example. The 
1929 total output of utility plants was 
97.4 billion kwhr. The 1936 figure 
was 113.6 billion. In spite of the 
year-end business recession, the 1937 
total will be about 124 billions. Con- 
struetion of central stations has 
seemed active, at least in terms of 
the depression hibernation, but it’s 
only a drop in the bucket compared 
with real needs based on cumulative 
and present load growth. 
‘Mid-September Power asked “How 
about a power shortage” around the 
end of 1938?- No faets or logie in- 
suring the eontrary have been re- 
eeived. From 1920 to 1929 the 
average kilowatt of capacity turned 
out 3000 kwhr yearly. Today it’s 
about: 3400 kwhr. 

If yearly percentage load growth 
for the next few years equals that of 
the 1920-29 era we must install new 
capacity 50% faster than during 1926- 
29 just to hold our own on a ques- 
ticnable 3500-kwhr basis. A serious 
jam of equipment manufacturing fa- 
cilities threatens for 1938. Perhaps 
local power shortages next winter. 







POWER YEAR 


BPikkhot?rTONs& $3 


1—Output 124 billion kwhr 

2—Tops at their peak 

3—2400-lb plant announced 

4—Ford boiler delivers 1,040,000 lb per hr 
5—900-lb steam with 100% makeup 
6—Hydrogen cooling advances 
7—Condensing top under construction 
8—Guffey-Vinson coal act 

9—Hydro output 46 billion kwhr 
10—Mass production lowers diesel cost 
11—Big mercury-arc rectifiers for industry 
12—Combination Carrene-ammonia 

refrigeration 

13—Spectacular advance of air conditioning 
14—400,000-hp pumping installation 
15—Welding triumphs 
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STEAM FLOURISHES 


Since the entire Mid-September 
number of Power reviewed recent 
steam-plant design advances, the pres- 
ent review will cover only high points. 


Plant Trends 

Measured by orders, the “topping 
tide” in central stations rose rapidly 
in 1936, reached high water about 
midyear of 1937, and is now ebbing. 
From now on, orders for straight 
condensing units must inerease in 
relation to tops; topping ends itself 
by eliminating its own prospects. 

Pulverized coal dominated in new 
central-station installations. Slag-tap 
furnaces were preferred for large and 
base-load units. Practieally every in- 
stallation included both economizer and 
air heater. Many urban plants ar- 
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ranged to remove flyash by wet or 
dry cleaning. Exeept for boiler-feed 
pumps most auxiliaries were motor 
driven. 

Industrial power loads rose faster 
than heating and process loads. This 
trend favors higher pressures. Stok- 
ers held nearly even with pulverized 
coal in large industrials and_ pre- 
dominated in smaller installations. 
The majority of new units (eliminat- 
ing the very small) used economizers 
or air heaters or both. Automatic 
control moved ahead. 


High Pressures 


In general, steam pressures in the 
United States kept under the 1400-lb 
eeiling, while temperatures crept up 
past 900 F. Announcement was made, 
however, of a 57,500-kw, 2400-Ib, 
940-F extension for the Twin Branvh 
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Fig. 2—One of two 66,000-hp Kaplan 
runners at Bonneville plant. Diameter, 
23 ft, 4 in. Weight, 275,000 lb 


Plant of the Indiana & Michigan 
Electric Company. Planned to op- 
erate in 1939, this addition will be 
a condensing unit. Cyele is “straight 
regenerative reheat” with variable 
crossover pressure (max. 450 lb). 
The 22,500-kw HP turbine will drive 
hydrogen-cooled generator at 3600 
rpm, but LP machine is 1800 rpm. 
Boiler will deliver 550,000 lb per 
hr. Integral reheater will heat 450,- 
000 lb per hr to 850 or 900 F. Fur- 
nace is slag bottom. 


Boilers 


Ford’s spectacular Rouge plant set 
another record; one of its boilers de- 
livered 1,040,000 Ib of steam per hr 
at 1250 Ib and 900 F, highest known 
output for these conditions. This 
boiler (installed in 1936) serves a 
110,000-kw turbine. 

Europe moved ahead with its foreed- 
circulation boilers. American de- 
signers kept an eye on these units 
but continued to sell natural-cireula- 
tion units exclusively. America’s first 
Velox boiler went into operation in 
an oil refinery. 

Feedwater treatment technique ad- 
vanced steadily. A year’s operation 
at Weirton Steel, announced in 1937, 
definitely proves that a plant can op- 
erate with 100% makeup and at 900 
Ib without harmful carryover. Weir- 
ton setup includes  lime-and-soda 
softening, filtration, deaeration, sec- 
ondary phosphate treatment, steam 
washing in drum and continuous blow- 
down with heat exchange. Similar 
precautions have yielded 650-Ib steam 
of satisfactory purity in Station No. 
3, Rochester (NY) Gas & Electrie Co. 


Turbines and Engines 


The Logan turbine, Appalachian 
Electric Power Co, was one of the 
year’s most notable topping units. 
Data: 40,000 kw, 3,600 rpm, 1250 Ib, 
925 F, hydrogen-cooled generator. At 
hot end, machine is double-shell, con- 
centric, with 7th-stage pressure main- 
tained between shells. Inner shell, 
supported along vertical and _hori- 
zontal center lines, expands equally 
and symmetrically outward in all di- 
rections, and remains coaxial. With 
such designs tested, builders stand 
ready to deliver turbines for any re- 
quired pressure and temperature. 

The “condensing top” was a new 
development of 1937. This is a 
bleeder, condensing, HP turbine sup- 
plying bled steam to the throttle of 
an existing LP condensing turbine. 
The unit is a eross between a straight 














top and a condensing unit, and claims 
some of the advantages of each. Such 
a turbine, now under construction, 
generates 30,000 kw of high-economy 
power as a condensing unit, or (al- 
ternately) can serve a 30,000-kw LP 
unit to generate a total of 50,000 
kw of good-economy power. 

In Europe, far more than in Amer- 
ica, the possibilities of the high-pres- 
sure steam engine receive attention. 
High throttle pressure, high back- 
pressure and small capacity all fa- 
vor the steam engine over the tur- 
bine. This would appear to open a 
definite field for the super-pressure 
steam engine for generating byproduet 
power in industrial plants of mod- 
erate size. 

At the Leipzig Fair last spring, 
M.A.N. exhibited a 40-hp, 1,000-rpm 
uniflow “steamotor” operating at 480 
to 570 F. America’s chief interest 
in high-pressure steam engines ecn- 
tered in high-speed, multiple-cylin- 
der, multiple-unit steam motors for 
locomotives—a possible answer to 
diesel competition. 


Fuel and Smoke 


During the year the Guffey-Vinson 
bituminous coal act went into op- 
eration, the year’s most important 
fuel event. In essence the act directs 
the Bituminous Coal Commission to 
fix minimum f.o.b. mine prices for 
each locality and each classification 
of coal. The setting of minimum 
prices, plus the effect of the recent 
freight inerease on coal, should sub- 
stantially increase the cost of coal 
to the consumer, particularly the in- 
dustrial consumer who has benefited 
most in the past by competition in 
price. 

A large proportion of new central 
stations and big industrial-power in- 
stallations provide for cinder and dust 
removal. Few American plants, how- 
ever, attempt removal of sulphur 
compounds. England has gone in for 
far greater sulphur removal. 


MORE ENERGY FROM 
WATER 


Even though waterpower in the 
United States during 1937~ continued 
to be plagued with floods and 
droughts, it supplied approximately 
46 billion kwhr, compared to 41 bil- 
lion last year and 39.5 billion in 1935. 


Fig. 4—This 1,000-kw, 250-V, grid-con- 
trolled mercury-arc rectifier was the 
first used for power supply in any 
Fig. 5—Steam 
engines and diesels work together in 
Empire Trust Building, New York. 


American steel mill. 


According to the U. S. Geologieal 
Survey, total capacity installed in 
waterpower plants inereased from 
16,079,407 hp as of Jan 1, 1936, to 
17,119,610 Jan 1, 1937, or a gain 
of 1,040,103 hp. 

Much of this increased capacity is 
accounted for by large projects going 
into service (completion of which 
was held up during the depression) 
and by large Federal Government 
projects. These included Diablo of 
the city of Seattle, Wash., Hawks 
Nest (WVa.) project of the New 
Kanawha Power Co, and Boulder 
Dam, Norris Dam and Joe Wheeler 
Dam of the Federal Government. 

This year new capacity will prob- 
ably not exceed 500,000 hp, inelud- 


ing two 115,000-hp units in Boulder 
Dam plant. This makes four of that 
capacity in operation and one of 
55,000 hp. Two units ordered last 
year for 1938 operation, and two con- 
tracted for this year for 1939 opera- 
tion, will give this plant an installed 
sapacity of 982,000 hp, including two 
service units. Boulder Dam is laid 
out for 1,835,000 hp total. 


Bonneville 


The Bonneville units on the Colum- 
bia River will start operation in 
1938. This plant has two 66,000-hp 
Kaplan wheels, the largest of this 
type ever built. The Bonneville units 
are equipped with the largest self- 
contained governing equipment in the 
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Pee “Previous to the installation of our Jones Stoker, we used 


FIAST NATIONAL BANK 




















“We increased our evaporation from 714 pounds to —||?8/|2°/|90/]__ 285 tons of coke at $6.50 per ton, $1908.25. The first 
10 pounds of steam per pound of coal, a saving of po bol!’ | complete year of the stoker operation we used 2/41, 
3313%."" Darling & Company, Haat! tons of coal at $3.40 per ton, $927.87, saving $980.38 


Millenbach Plant, Detroit, Mich. or over 50%." 
The Second National Bank, Warren, Ohio 


“This stoker has been very dependable in every way 
‘Uf Z/ and as to saving over hand firing, I would say they 
iL i would save from 20% to 25%." 


Municipal Light & Water Plant, Reading, Ohio 


in fuel cost last year was 26% over the previous year.” 2 
Concordia College, Ft. Wayne, Ind. 


‘In our particular case, due to the inefficient type of 
stokers we had we showed a tremendous saving in our 
coal bill. In fact, we paid for the Jones Stokers in some 
seven months in our coal savings.”’ 


Eastwood-Nealley Corp., Belleville, N. J. 


“It has shown us an actual saving of 40% in the amount 
of coal used and we are now using screenings which 
show an additional saving of approximately 75 cents 
per ton over the grade of coal we had to use when hand 








firing "’ 
re American Syrup & Preserving Co., Nashville, Tenn, 
Wtf ttony 
in ~ “It formerly cost us about $4000 per year to heat and 
a rg furnish hot water to the Winston Churchill Apartments, 
2? oe using oil at 414 cents per gallon With the Riley-Jones 
ee ew cD Stoker we can furnish heat and hot water at $1500 per 
——— year” 
Winston Churchill Apartments, St. Louis, Mo. “Under hand firing method we evaporated only about 
614 pounds of water per pound of coal. With the Jones 
Stoker we are getting 9.3 pounds of evaporation per 
kL pound of coal.” 
$t S. B. Foot Tanning Co., Red Wing, Minn. 


—S 


“We are very pleased with our stokers and already 
have proven that we are burning only about half the 
co? coal we formerly consumed.” 
South Dakota State Soldiers’ Home, Hot Springs, S. D. 


i | 
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“We have cut our monthly coal bill in half.”’ 


McClaskey, Inc., Wheeling, W. Va. 





Riley-Jones Side Dump Stokers are manufactured in sizes for installation 
under boilers for 25 H. P. to 600 H. P.—as single or twin retort stokers 
with moving or stationary combustion grates and with mechanical 
hydraulic or steam operated rams. Because of the many outstanding 
features of the Riley-Jones Stoker, you should investigate them. 


STOKER CORPORATION - WORCESTER, MASS. 


Boston» New York Philadelphia - Pittsburgh < Buffalo Cleveland Deiroit Tacoma Baltimore St. Lovis Cincinnati 
Houston Chicago Milwaukee Denver Memphis. St. Paul Kantas City Los Angeles Atlanta New Orleans 
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sed \ Cs Ni “We can easily save about 35% in our fuel.” “Our records show that for the three years before we put 
7” bail McCauslens, Florists, Steubenville, Ohio in the stokers our fuel cost was 4.8% on the amount of 
41, our work and for the three years since our fuel cost has 
38 me been 3.2%." 
WTI NEL . Oak City Laundry, Raleigh, N. C. 
. aw? a #© - 
Q oe “From September 1, 1928 to June 1, 1929, over school 
TY term, we used by hand firing 571 tons of run of mine 
(] Deu coal at $2.65 per ton, $1513.15. From September 1, 
= 1929 to June 1, 1930, we used 584 tons of nut, pea and “We found that we make a saving by the use of stokers. 
way slack at $1.65, $963.60. Saving over 14 or $549.53.” In 1935, we made a saving of about $1800.00 and in 
hey Athens City Schools, Athens, Ohio 1936 we made a saving of $2300.00.” 
Butler Hospital, Providence, R. I. 
() 
hs 
“As near as we can estimate, the saving is approximately , 
$2000.00 yearly in our coal bills.’ 
we Lancaster Sanitary Milk Corp., Lancaster, Pa. “The saving last year over the previous year’s operation 
lich amounts to $3749.00. This saving has more than paid 
a » for the cost of the installation.” 
- Sheriff St. Market & Storage Co., Cleveland, Ohio 
nn, “In regards to fuel saving, would advise that we have 
been able to reduce the coal bill approximately 3314% 
since installing the Riley-Jones Stoker in place of the — 
stoker.”’ 
Brown Shoe Co., Moberly, Mo. 
“With stokers of another manufacture, our average 
consumption of coal per day was 10 tons. With the 
bout 
nes Riley-Jones we averaged less than 7 net tons per day.”’ 
per North American Brewing Co., Brooklyn, N. Y. 
“The cost of fuel for handling per million gallons pumped 
n. is as follows: . 
Hand firing 
2.057 tons W. Va. R. & M. 
coal @ $4.13 = $8.50 
Stoker firing 
1.54 tons W. Va. N.P.S. 
coal @ $3.83 = $5.90 “We get from 20 to 30% saving over the hand method. 
— $2.70 = 31.7%" We also notice a smaller amount of ashes.” 
fU=91.L 4/0 
Va. City Water & Electric Plant, Mishawaka, Ind. The Brewer Titchener Corp., Cortland, N. Y. 


The Jones Stoker is the daddy of all underfeed stokers. The first Jones 
Stoker was built in 1888. Continually since that time improvement after 
improvement has been applied so that today its outstanding features 
make the Jones preeminent in the small stoker field. When side dumping 
stokers are required it will pay you to investigate the Riley-Jones Stoker. 


COMPLETE STEAM GENERATING UNITS 
BOILERS - SUPERHEATERS - AIR HEATERS - ECONOMIZERS 
WATER-COOLED FURNACES - PULVERIZERS - BURNERS 
MECHANICAL STOKERS - STEEL CLAD INSULATED SETTINGS 


ee 











Fig. 6—Schaeffer Brewery, Brooklyn, N. Y., installed ‘Carrene” 
centrifugal refrigeration to condense ammonia in ammonia system 


world. The $6,500,000 fish ladder in 
the dam is a center of interest to 
engineers, conservationists and others. 
Then again, how the power will be 
disposed of, and to whom, is still a 
souree of much speculation. 

The two 55,000-hp Kaplan turbines 
being installed in Piekwiek Landing 
plant on the Tennessee River, to op- 
erate under a_ 60-30-ft head, rank 
in capacity next to the Bonneville 
units and are scheduled for operation 
in 1939. This plant is planned for 
6 units, a total capacity of 330,000 
hp. 


Grand Coulee 

The Federal Government is work- 
ing on several other projects for 
which power equipment has not been 
ordered. Notable among these is 
Grand Coulee on the Columbia River. 
Funds have been made available to 
continue construction of the dam, 
which according to present indica- 
tions will be 4,100 ft long and built 
to a final height of 550 ft. Two 
power houses, one on each side of 
the river, with nine 140,000-hp units, 
are part of the final project. <A 
market for power from this plant is 
still an unsolved problem, but the 
irrigation project which is part of 
the development will require 660,000 
hp for operating pumps. 

Work has been started on the Cen- 
tral Valley project in California by 
the Bureau of Reclamation at an es- 
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timated cost of $170,000,000. This 
project includes a power installation 
of 300,000 hp at Kennett dam on the 
Sacramento River. 

Now that the Federal Government 
is definitely in the waterpower busi- 
ness, the chief problem seems to be 
to find a market for the power. Im- 
provements in steam plant have made 
it possible for steam to supply power 
more cheaply than it can be supplied 
by government hydro plants. 

Just what form future waterpower 
developments will take is anybody’s 
guess, but apparently the Federal 
Government, under the guise of flood 
control and navigation, will assume 
an ever-increasing influence. These 
factors are already becoming a domi- 
nant issue on rivers that formerly 
were considered non-navigable streams. 


DIESEL MOVES AHEAD 


The diesel field continued its rapid 
development, and with increasing 
emphasis on small units, as in 1936. 
There is a growing market for the 
diesel unit—a small engine, generator, 
radiator, oil cooler, air filter and fuel 
tank and starting method assembled 
on a single bedplate. Several addi- 
tional manufacturers are planning 
such units. In spite of predictions 
of several years ago that the large 
diesel (1000 hp and up) was doomed, 
inquiries are active in the range of 
1500 to 3500 hp. 
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Smaller Engines, Higher Speed 


The trend is to use more units per 
plant and a lower percentage of 
standby capacity. The modern diesel 
operates better, its operators under- 
stand more about operating it and 
maintaining it, and general confidence 
in the diesel has increased. 

Many multi-engine plants have 
units of several different sizes to 
handle all loads at high efficiency. 
Such engines usually vary in num- 
ber of cylinders only, so that the 
same repair parts fit all. 

The modern diesel is an increas- 
ingly smaller, higher-speed machine, 
depending upon newly developed ma- 
terials to give greater strength with 
less weight. It is more sensitive to 
fuel variations, yet costs less and has 
lower maintenance than its older and 
heavier predecessor. In many re- 
spects modern diesels are a develop- 
ment of automotive design. 

In addition to the generating set 
with a diesel, units are also avail- 
able in whieh the engine drives an 
air compressor, a refrigerating com- 
pressor, a hoist, or similar machine. 
Thus some manufacturers now build 
diesels on a production basis, selling 
“stripped” engines which the pur- 
chaser applies to his product for re- 
sale. The trend in the next several 
years may be toward the mass pro- 
duction of such stripped engines in 
smaller sizes. Large engines will 








continue to be custom-built for some 
time, although many makers now 
have standardized on two or three 
cylinder sizes, obtaining power varia- 
tions by changing number of cylinders 
and speed (where possible). These 
trends are healthful and necessary; 
only in this way ean diesel prices be 
reduced. 

One manufacturer announced this 
year the development of a large diesel 
eapable of burning natural gas (on 
the diesel cycle). Efficiency runs 
somewhere in between that of the 
conventional gas engine and that of 
the oil-burning diesel, but where nat- 
ural gas is cheap, this engine has 
real possibilities. 


Gas Engines 


The gas-engine field has also been 
very active, many new installations 
being made wherever natural gas is 
available. The newer gas- engines are 
multi-cylinder verticals, looking much 
like the conventional automotive gaso- 
line engine. They are combined into 
sets as are the diesels, particularly 
with refrigerating compressors for air 
conditioning in the Southwest and 
with pumps for the oil fields. 

Sludge-gas engines also find in- 
creasing use, providing power for 
sewage-disposal plants directly from 
the gas generated. Here again waste 
is being utilized, automatic control is 
being applied and the importance of 
clean gas is being recognized. 








Fig. 7—Complete air conditioning of 63 individual spaces in National 
Aluminate’s windowless building required this mass of ductwork 


ELECTRICAL 
DEVELOPMENT 


The interest manifested last year 
in 3600-rpm hydrogen-eooled genera- 
tors continued in this year’s ecommit- 
ments. The two 60,000-kw, 3,600- 
rpm machines for Windsor plant at 
Beechbottom, W. Va., and the 75,- 
000-kw, 1,800-rpm machines for Ca- 
hokia_ station, St. Louis, Mo., are 
still the largest hydrogen-cooled gen- 
erators reported on order. <A_ 50,- 
000-kw unit, designed for hydrogen 
cooling, started operation in 1937. 


Waterwheel Generators 


Among the largest waterwheel gen- 
erators ordered were two more for 
Boulder-Dam and two for the Piek- 
wick-Landing plant on the Tennessee 
River. The former are rated at 82,- 
500 kva, 16,500 volts, 60 eyeles and 
the latter 40,000 kva, 13,800 volts, 
60 cycles, 81.8 rpm. Housing diame- 
ter is 44 ft. Rotor and shaft weigh 
570,000 lb. Thrust bearing is de- 
signed for 2,000,000-lb load. 


Mercury-Arc Rectifiers 

Steel-tank mereury-are rectifiers ap- 
plications were broadened by further 
development of electrically energized 
grids, which permit voltage control 
over a wide range, as well as control 
of current or power output. The 
grids give additional protection of 
rectifier substation and permit more 
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flexible control of voltage. One in- 
stallation using this new control sup- 
plies de power to a steel mill. Thirty 
2,750-kw, 4,400-amp mereury-are ree- 
tifiers are being installed by the 
Aluminum Company of America at 
Aleoa, Tenn. Another new develop- 
ment is a grid-controlled rectifier with 
auxiliaries, including vacuum pumps, 
panels for starting and for voltage 
control, make up into a factory assem- 
bled unit in ratings of 150 to 200 kw 
at 250 to 275 volts. 

The first multiple-seetion ignition 
rectifier and the first large-capacity 
ignitron equipment will soon go into 
service in an electro-chemieal plant. 
Because of its low are drop, the igni- 
tron rectifier is being economically 
applied in this ease to deliver power 
at 235 to 280 volts de. It will de- 
liver 4,800 amp direct current. 


HEATING, COOLING, 
AIR CONDITIONING 


During 1937 more _ operators 


adopted the “degree-day” system of 
evaluating steam and coal used for 


heating. This permits a fair com- 
parison of steam or fuel used by the 
same institution in different seasons 
or by different establishments in dif- 
ferent localities and for different 
seasons. During the year _ Prof. 
Sayles of Cornell announced the re- 
sults of a study of 40 hotels. He 
found that the average consumption 
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of heating steam was 0.97 lb per 
deg day per 1,000 eu ft. Similar 
degree-day constants are greatly 
needed for other types of buildings 
and institutions. 


Refrigeration 


A much talked of advance in the 
art of refrigeration has been the com- 
bination of an ammonia system with 
another refrigerant circuit to elimi- 
nate the ammonia compressor. Recent 
installations at Narragansett Brew- 
ery and Schaeffer Brewery use sec- 
ondary “Carrene” refrigeration in 
which liquid Carrene, pumped to a 
chamber under pressure, evaporates 
and condenses the ammonia. Both 
installations mentioned use turbine- 
driven centrifugal compressors. 

American Brewing Company, Roch- 
ester, N. Y., installed a turbine- 
driven reciprocating ammonia com- 
A 4-stage, variable-speed 
impulse turbine drives a 14x16, 125- 
ton ammonia compressor — through 


] ressor, 


double reduction gears, redueing speed 
from 4,500 to 185 rpm. Turbine ex- 
hausts condensing, because other 
steam-driven machines in plant sup- 
ply enough steam to meet process 
and heating demands. 


Air Conditioning 


Air conditioning drove ahead on 
many fronts, particularly in’ service 
institutions where competition rules, 
as in department stores, hotels, the- 
aters, restaurants, ete. Noteworthy 
examples include Gimbel’s in Phila- 
delphia, Joseph Horne Department 
store in Pittsburgh and the enlarge- 
ment of the Hudson Store in De- 
troit to 5,000 tons of refrigeration. 

First-class hotels have begun to 
extend air conditioning from publie 
rooms to individual guest rooms. 
Practically all new hospitals and 
many old have air-conditioned their 
operating rooms. Magma Copper mine 
in Superior, Ariz., used air eondi- 
tioning to overcome excessive heat 
and humidity in deep workings. 

Hints of a water supply and sew- 
age crisis was brought into the open 


Fig. 8 — Portable X-ray machine 
hoisted for inspection of field welds 
at Waterside station, New Yo:k 
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by a published study of the Depart- 
ment of Commerce. More than 38 
American cities over 100,000 popula- 
tion have passed, or are about to 
pass, ordinanees restricting the use of 
water for air conditioning. Many 
cities are already near the limit of 
their pumping or sewer capacity. Evi- 
dently the water-wasting variety of 
air conditioning is on the way out. 
Expect a rapid inerease in cooling 
towers and evaporative condensers. 


PUMPS 


Pumping equipment has been im- 
proved, but along well-established 
lines. Demand for units of very large 
capacity has placed a premium on 
efficiency and made pump design 
comparable with that of waterwheels. 
The pumps used on the aqueduct of 
the Metropolitan Water District of 
Southern California are examples. 
The five pumping stations will each 
have nine pumps rated at 90,000 
gpm each. They will operate against 
heads of from 147 to 440 ft, total 
lift being 1,616 ft for the five plants. 
Driving motors range from 4,300 hp 
for the low-head units to 12,500 hp 
for the high-head plant. With a 
motor installation totaling 400,000 hp, 
300,000 kw will be required. 

A 1% inerease in pumping effi- 
ciency on this system is worth about 
$50,000. The Water District, in ¢o- 
operation with California Institute of 
Technology, built a hydraulie labora- 
tory where exhaustive tests could be 
made on pumps having capacities up 
to 5,000 gpm and heads up to 600 ft. 
Medels of the pumps selected all 
gave an efficiency of over 91.59 and 
it is expected that the full-size units 
will do considerably better. Previ- 
ous to this work, efficiencies of 85 or 
86% have been considered good. 

Pumps for the Metropolitan Water 
District are dwarfed by those pro- 
posed for the Grand Coulee irriga- 
tion district. Each of 12 pumps will 
have a eapacity of 7,200,000 gpm 
and will be driven by a_ 62,500-hp 
motor. 
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WELDING AND PIPING 


Welding technique has been forced 
to contend with higher temperatures 
and pressures and with thicker and 
thicker walls for pressure vessels and 
piping. The challenge has been met; 
the limits have not yet been reached. 

A recent trend has been to cut 
down pipe and vessel wall thickness 
by using alloy steel. Carbon-moly, 
for example, permits 40% reduction. 
An era of light-weight, high-strength 
alloys is here and welding is the ac- 
cepted method of fabrication. 

Among the developments in weld- 
ing machines was the dual continuous 
control, permitting adjustment of are 
heat and are penetration to suit the 
particular application. Many new 
rods were developed for welding spe- 
cial alloy steels, as well as _ bronze, 
brass and copper. 

In the field of engineering prize 
contests, the $200,000 award program 
conducted by the James F Lineoln 
Are Welding Foundation was the 
unique event of the year. Its 446 
individual awards for studies of are 
welding applied to design of products 
and struetures range from $100 to 
$10,000 and total $200,000. The pro- 
gram will close June 1, 1938. 

Piping 

Practically all present-day —high- 
temperature piping is earbon-molyb- 
denum steel, with as many joints as 
possible welded. Some central sta- 
tions have welded headers, blow-off 
valves welded in place, ete. Special 
shapes and bends, ete, are prefabri- 
eated in the piping contractor’s shop, 
thus permitting maximum — weld 
quality and_ stress-relieving, only es- 
sential joints being welded in the 
field. In the intermediate-pressure 
and temperature field, the full range 
of jointing methods is used. 

Many special alloys are being spe- 
ecified for piping for special or proe- 
ess service, also many special linings 
or finishes on standard materials. 
Stainless-steel tubing is being joined 
with compression and soldered fittings. 














The Lowdown on 
Starting Up 


Operators of recently installed plants put their 
experiences on the table at the ASME Annual 
Meeting, held in New York, N. Y., Dec. 6-10 


N A frank and open discussion of 

the problems of starting new units, 
ten central-station engineers presented 
first-hand accounts of preliminary op- 
erating experience. Representative of 
up-to-the-minute steam practice, les- 
sons in these plants guide others. 

Opening the meeting with the timely 
subject of X-ray inspection of welded 
steam pipe joints, J N Landis, Con- 
solidated Edison (N.Y.), reported 
on the recently completed installation 
at Waterside Station. Of the 138 
joints X-rayed, 26 were rewelded. 

The next speaker, J F Muir of San- 
derson & Porter, described briefly the 
Springdale and Rivesville topping 
units. At Springdale, feedwater is 
being supplied the boilers at 230 F in- 
stead of the 425 F designed. The in- 
crease in input required, about 20%, 
has necessitated operation of the super- 
heat damper in a nearly closed posi- 
tion. Were the crossover heater used, 
he explained, plant operating condi- 
tions were such that the steam sup- 
plied would actually come from the 
low-pressure boilers, while needed 
heat could just as well be supplied 
from new boilers at better efficiency. 


Fisk Station 


The first boiler at Fisk operated 
Sept 5, the second boiler and the 
turbine, Nov 6 and the plant has 
been in intermittently regular opera- 
tion since Nov 16, reported A E 
Grunert of the Commonwealth Edi- 
son Co. Trouble with slagging of 
tubes and with slag tapping were ex- 
perienced. One tube blew out. A few 
leaks at drum and economizer connec- 
tions were remedied by welding. The 
turbine has been brought up five times. 

In spite of repeated manual opera- 
tion beforehand, the quick opening 
reducing valve stuck, Mr Grunert 
added, on the one oceasion of a test 
of the system by tripping out the 
high-pressure turbine. After being 
struck with a length of bar iron the 
valve opened. Now the opening of 
this valve will be assured by oil pres- 
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sure. Carryover has caused several 
other valves to stick resulting in 
changes to the steam scrubber. 

One of the boilers at West End Sta- 
tion has been operating over seven 
months, stated D S Brown, Cincinnati 
Gas and Electric Co. Slag collection 
on the vertical water screens increased 
superheat temperature 60 F. Partial 
stud tubes in these sereens have been 
replaced with smooth block. 

On two occasions a boiler-feed pump 
has rubbed, he added, due to complete 
closing of the feedwater regulator 
when the pump bypass was closed. 
Now the bypass is left open. Trouble 
with the desuperheater was experi- 
enced when the water supply tempera- 
ture fell below 300 F. This was reme- 
died by reconnecting the piping so 
the cold water went directly to the 
nozzle, the tank then acting as a surge 
receiver only. The turbine operated 
only a few hours when the condition 
of the first stage impulse blades war- 
ranted sending the rotor back to the 
shop for reblading the first two rows. 


Millers Ford 


Tube leaks at rolled joints due to 
torsional stress were cured at Millers 
Ford Station by seal welding, stated 
C H Spiehler of the Dayton Power 
& Light Co. Steam formation in the 
economizer, however, caused badly 
swinging drum water levels and er- 
ratic operation of the feedwater regu- 
lating valve. A reconnection of the 
economizer sections is expected to im- 
prove the condition. 

An hydraulic coupling failed. Pre- 
cipitator efficiency is low, about 65%. 
Boiler-feed pump shaft packings have 
given trouble and erosion of the pump 
castings has required welding. 

The turbine first operated on Sept 1. 
After a period of operation with the 
generator cooled by air, hydrogen was 
introduced Oct 12. The unit has 
turned out eight million kwhr to date 
and has been in service about 50% 
of the elapsed hours since starting 

Expressing satisfaction with the per- 

















THEY 
SAID 


W E CALDWELL. New York — 
Starting boilers with city gas 
and an adequate precipitator in- 
stallation has resulted in a 
clear stack at all times. 


D S BROWN, Cincinnati — Ex- 
perience with the first of three 
hoilers has led to changes in 
the remaining two, resulting in 
improved slae conditions. Smooth 
blocks were substituted for stud 
tubes in certain sections. 


A E GRUNERT, Chicago—Fisk 
Station is just beginning to 
emerge from the preliminary 
operation stage. The reducing 
valve stuck on operating test but 
the trouble has been corrected by 
installing oil-pressure opening 
gear, 


J A REICH, Richmond — Avail- 
ability of the new unit 99.9% of 
the time when it was needed 
during the past 13 months has 
returned 13% on the investment. 


J] N LANDIS, N. Y.—X-ray in- 
spection shows conditions in a 
few joints that the most liberal 
engineer would want removed 
from high-pressure piping. We 
X-rayed all field joints on the 
Waterside piping just completed 
and plan to X-ray the next job. 
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formance of the large boiler unit at 
Logan, W. Va., Philip Sporn, Ameri- 
can Gas & Electric Co, said that loads 
as low as 200,000 Ib per hr had been 
carried without difficulty. A change 
in baffles had been necessary to cor- 
rect a tendency in the boiler circulation 
for dissolved solids to concentrate in 
one side of the twin-set boiler. The 
pressure-reducing station, he added, 
had been found a great advantage dur- 
ing the period of initial operation and 
in starting. Leak-off on boiler feed 
pumps, however, was twice that ex- 
pected. The generator performance 
was reported as satisfactory with hy- 
drogen at one-half lb pressure. Leak- 
age of hydrogen amounts to about $6 
per week. 

The Omaha, Neb., boiler has oper- 
ated 84% of the elapsed time since 
starting in Feb., reported Louis El- 
liott, Ebasco Services. Costs outran 
original expectations due in part to 
deep-pile foundations required. The 
boiler unit, he said, tested 85.6% effi- 
ciency and the station performance of 
12,800 Btu per kwhr agreed closely 
with expectations. The turbine has 
operated 66% of elapsed time at an 
average combined load of 22,000 kw. 

J A Keeth, Kansas City Power & 
Light Co, said that delays in receipt 
of material had held up initial opera- 
tion of the new boiler at Northeast 
Station until Nov 9, since which time 
the unit had been in intermittent op- 
eration. To get the inside boiler sur- 
faces clean initially, he remarked, re- 
quired three separate boiling out op- 
erations using trisodium phosphate. 
Resetting of safety valves was re- 
quired, the initial blowdown range 
being about 100 Ib. 

Reporting 13 months operation at 
Richmond, Va., J A Reich remarked 
that the original plan of lighting off 
with propane gas had to be discarded 
in favor of an oil-burning system. 
Their practice is to bring boiler and 
turbine on the line in about two hours. 
Infiltration of air through the boiler 
casing caused low superheat conditions, 
and was only detected by a first pass 
CO, reading with a water-cooled Orsat. 

Starting boilers with city gas has 
been satisfactory at Waterside, said 
W E Caldwell, Consolidated Edison, 
N.Y. Stack is clear in starting and 
in operation. Oil leakage in the gen- 
erator hydrogen seals required clean- 
ing the windings and the generator is 
now operating at slightly reduced c¢a- 
pacity with air cooling. The first row 
of turbine blades was damaged by a 
foreign object and the turbine is oper- 
ating without impulse blades with load 
controlled by steam pressure. 

A bellows type expansion joint in 
the low-pressure line leaked and has 
been replaced by solid pipe. 








High-Temperature 
Joints 


Ring reinforcement of full-size branch 
connection developed full strength 
of pipe on hydrostatic test. 
papers discussed stress in bolted joints 





RESENTING the results of an 

investigation of stress conditions 
in an 8-in. diameter manifold having 
a full-size welded branch connection, 
F L Everett, University of Michigan 
and Arthur McCutchan, Detroit Edi- 
son, compared a reinforced with an 
unreinforeed joint. High stresses 
were found to exist on the outer sur- 
face at’ the flat portion on the side 
of the manifold. 

The ring-type reinforcement used, 
similar to that recommended by the 
Boiler Code for reinforced nozzle open- 
ings, was found to assume its share 
of the load in the region covered but 
increased somewhat the stresses in the 
material of adjoining areas. Eventual 
failure of the manifold under hydro- 
static pressure occurred outside the 
reinforced region at a pressure about 
the same as would be expected to 
burst a straight length of pipe. 

Several different types of rein- 
forcement have been used, depending 
on the ingenuity and prejudice of 
individual designers. It is reassuring 
to hear reported that the joint tested 










E O Waters | studied 
creep in flanges 


Other 


developed the full strength of the 
pipe, failing outside the weld at a 
pressure of 8750 lb per sq in. A com- 
prehensive series of bursting tests on 
full-size welded manifolds with and 
without various types of reinforce- 
ment is being planned. 

E R Seabloom, Chicago, presented 
additional data on the manifold tested 
by the authors, from the work done 
in the Crane Co laboratories. He 
also showed pictures of the type of 
failure of each of three different mani- 
fold end-blanks, as well as_ several 
other welded joints tested to destrue- 
tion. Dr Jacobus complimented the 
authors and expressed his gratification 
that empirical boiler-code formulas in- 
tended only for small connections to 
large drums could be applied to pipe 
with safety. 

Papers by Professors Marin of Rut- 
gers and Waters of Yale gave analysis 
of stress conditions in bolted joints 
at high temperature. Under creep 
conditions, according to Professor 
Waters, relaxation flow would theo- 
retically permit use of smaller sections, 
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Arthur McCutchan tested 
a welded manifold 





E L Robinson analyzed 
temperature variation 
and creep 


but tightness of joints depends on 
the elastic stretch of bolts and flanges. 
The length of time a joint will stay 
tight under creep conditions is then 
as important a part of the flange 
design as stress condition. 

Horizontal joints in turbine casings 
cannot be eliminated and cannot de- 
pend on gaskets for tightness, began 
C B Campbell, Westinghouse. They 
also must remain tight under tempera- 
ture gradient along the joint and when 
subjected to extreme and rapid tem- 
perature changes. 

E L Robinson talked of creep studies 
of the General Electric Co and the 
use of the data in determining creep 
rates for materials hot only part of 
the time. Also for the case when 
one end is hot and the other end cold. 
It is easier to predict, he said, the 
behavior of a given bar under varied 
temperature conditions than to fix the 
behavior of another supposedly identi- 
eal bar under the conditions tested. 
Mr Kanter, Crane Co, showed curves 
relating ereep rate to energy changes 
within materials. 
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F G COTTRELL 
Dust precipitator 
Holley Medal 





ALFRED BUCHI 
Diesel supercharger 
Melville Medal 


MEDALLISTS 


C F HIRSCHFELD 
Power research 
Warner Medal 








Chlorination Pays 


After 10 years, chlorination of condenser 


circulating water is here to stay. 


Sev- 


eral variations of method are in vogue 


EVIEWING the history of slime 
control by ‘‘Chlorination of 
Condenser Cooling Water,’ R B 
Martin of Wallace & Tiernan Co sum- 
marized the development of limestone 
tower and program-control treatment 
from the work at Kearny, N. J., in 
1928 up to the present time. Lime- 
stone towers and their associated 
equipment, Mr Martin said, were 
soon found to be limited in flexibility 
and responsible for relatively high 
maintenance charges. In recent in- 
stallations, the program-controlled, 
large-capacity chlorinator has_ been 
favored, equipped with a rate-control 
device to adjust the treatment to suit 
various individual condenser circuits. 
Speaking of variations of the treat- 
ment process, Mr Martin stated that 
equipment developments have been 
going forward to take advantage of 
recent variations in frequency and 
duration of chlorination schedules di- 
rected toward more efficient and more 
economical use of chlorine. In one 
ease, the cireulating water flow is 
reduced during the period of chlorina- 
tion and in another the condenser is 
taken out of service and chlorinated 
water allowed to remain in the econ- 
denser for a period of reaction. The 
suitability of these variations of in- 
termittent treatment, he added, de- 
pends on individual-plant operating 
conditions, it seldom being found con- 
venient to shut down individual con- 
densers either partially or completely. 
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The author stressed the importance 
of routine chlorine residual tests and 
biological laboratory findings in sche- 
duling chlorine application. The pres- 
ence of ammonia either naturally in 
the water supply or added intention- 
ally results in the formation of chlor- 
amines under certain circumstances, 
generally slowing the sterilizing ac- 
tion of chlorine. In two cases advant- 
age has been reported from the forma- 
tion of chloramines. 

Opening the discussion, V M Frost 
of Publie Service of New Jersey re- 
minded the audience that some of 
the original fundamental work in 
chlorinating had been done in Chicago 
under the direction of the chairman, 
Mr Grunert. M A Stone, consulting 
engineer, asked if the chlorine treat- 
ment were as effective in sea water as 
in fresh water, to which the author 
replied that many installations in 
both types of water had been suc- 
cessful. 

M H Curley reported the use of 
chlorine in a Long Island, N. Y., in- 
stallation for eliminating mussel 
growth. The seeret, he said, is to 
treat regularly, eatehing the infant 
mussel when it is so small it will 
pass through a felt hat. Chlorine de- 
stroys the marine growth upon which 
the mussel must make a home. 

Discussion of the formation of 
ehloramines by the addition of am- 
monia salts was opened by M S 
Maurer, Brooklyn-Manhattan Transit 
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Co, N. Y., who asked if the author had 
had experience with chloramines form- 
ing from ammonia naturally present 
in the water, stating that he had 
found addition of ammonia salts nec- 
essary in two or three cases along the 
Atlantic seaboard. Mr Martin re- 
plied that in a Middlewestern install- 
ation where industrial wastes were 
present with ammonia but not high 
organic content, chloramines would 
form. 

Miss I B Romans, bacteriologist, 
stated that entirely different results 
were obtained when pure water was 
used in finding chlorine residuals from 
those found when a fresh sample of 
contaminated water from the normal 
plant supply was employed. The 
author closed discussion with the state- 
ment that the same results could be 
obtained in determining residual if a 
corresponding amount of ammonia 
were added to the pure sample. 


3-Dimensional Pipe Bends 


Supplementing his previous paper 
of 1935 on “Stresses in Three-Dimen- 
sional Pipe Bends” Prof William 
Hovgaard discussed the secondary 
terms which occur in the stress caleu- 
lations. He represented revised rigor- 
ous formulas in which all the 
secondary terms had been included and 
felt that secondary terms could be 
omitted from practically all usual com- 
putations. Discussing the paper, 
Arthur McCutchan, of Detroit Edison, 
qualified the author’s general state- 
ment with the assertion that field tests 
generally showed appreciable and con- 
sistent variation from the calculated 
values. For this reason, he said, a 
rigorous solution is required only in 
exceptional cases having short tan- 
gents. He added that the designer can 
only state with surety that reactions 
will not exceed caleulated values. 














Metals Battle 
Hot Water and Steam 


Tests show that 18-8 alloys have highest 
resistance to oxidation by superheated steam 


OW THAT commercial tempera- 
tures approach 1000 F, the oxi- 
dization of steam piping by super- 
heated steam is a practical matter. 
At Purdue University, Dean A A Pot- 
ter, Prof H L Solberg and Prof G A 
Hawkins are searching out the facts. 
Prof Solberg revealed their findings 
in a session devoted to power-field 
chemical problems. 
The Purdue experimenters tested 
the oxidizing effect of high-tempera- 
ture steam on steels of varied com- 


position. Pressures ranged up _ to 
1600 lb, temperatures normally to 


1100 F, with a few short runs at 
1200 F, and plans for 1300 F. The 
amount of oxide produced was meas- 
ured directly, after trouble with in- 
direct determinations by hydrogen 
measurement. 


Velocity and Pressure 


Steam velocity and steam pressure 
had little effect, nor did any of the 
steels oxidize seriously at tempera- 
tures below 1000 F. Beyond that 
point, oxidation increased rapidly 
with temperature. Of the many steels 
tested, best results were obtained with 
18-8 alloys, worst with low-carbon 
steel. 

In a supplementary presentation, 
Dean Potter concluded that the ideal 
steel to resist high temperature steam 
should form a thin, dense oxide seale, 
one not likely to erack off and ex- 
pose the metal to further attack. New 
equipment planned for the Purdue 
Laboratory will permit simultaneous 
testing of 35 different materials, he 
said. 

In the discussion, C H Fellows told 
of the work done by Detroit Edison, 
starting in 1928. Detroit is coop- 
erating with Purdue on the present 
experiments, and is working inde- 
pendently with “cages” of steel bars 
inserted in high-temperature steam 
lines. After 3840 hours exposure at 
1100 F, 18-8 alloy was least affected, 
low-carbon the most, with other com- 
positions covering the intermediate 
range. 
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For years the battle of the chemists 
has raged around the “intererystalline 
cracking” of steel in water solutions— 
what was once called “caustie embrit- 
tlement.” Engineers cheer on the side 
lines because a real understanding of 
this trouble will save boiler operators 
a lot of grief. This year’s contribution 
came from W C Schroeder, A A Berk 
and R A O’Brien, all of the U S 
Bureau of Mines. Their work was ear- 
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ried out with the cooperation of the 
Joint Research Committee on Boiler 
Feedwater Studies. 

Most interesting was their labora- 
tory finding that lignin sulphonate, 
concentrated sulphite waste liquors, 
Philippine eutech and quebracho pre- 
vented cracking even when a very high 
stress was applied at elevated tempera- 
ture. This protection was not destroyed 
by high coneentrations of sodium sili- 
eate or sodium hydroxide. The sul- 
phite liquor was found suitable at all 
temperatures up to 250 C. Definite 
temperature ranges had to be observed 
with all the other compounds tried. 

It was also found that a high con- 
centration of sodium sulphate will 
prevent failure of boiler steel in ten- 
sion in sodium hydroxide-sodium sili- 
eate solutions if two conditions are 
satisfied: (1) stress in metal must be 
practically constant while it is in econ- 
tact with the solution at elevated tem- 
perature; (2) the sodium-hydroxide 
concentration must not greatly exceed 
25 ¢ per 100 g. 


Sodium Sulphite 


W O Taff and Profs H F Johnstone 
and F G Straub, University of IIli- 
nois, reviewed their experiments on 
the decomposition of sodium sulphite 
solutions at high temperatures. The 
sulphite is now widely used to prevent 
corrosion by removing the last traces 
of dissolved oxygen. 4-hour tests, made 
in steel bombs, indieated that decom- 
position to sodium sulphide, sulphate 
and thiosulphate begins to take place 
at some temperature between 530 and 
560 F. 


Prof F G Straub (above) of Illinois 
studied effect of temperatures on sul- 
phite solutions, while Dean A A 
Potter (left) of Purdue searched for 
steels to withstand oxidizing effect of 
high-pressure, high-temperature steam 
with the experimental super-pressure 
boiler at Purdue (below) 











—Courtesy U S Bureau of Mines 


Attack on 


Coal-Burning Problems 


Successful firing of low-grade coals claimed for 


water-cooled 


FFICIENT and reliable operation 
with low-grade coals is the oper- 
ating record of the water-cooled stoker, 
according to J S Bennett of the Amer- 
ican Engineering Co. Since this 
stoker was introduced in 1934, valu- 
able experience has been gained, lead- 
ing to improvements in design and 
better knowledge of operating char- 
acteristics. In the first installation, 
molten ash had a tendency to run 
under the bottom pushers causing them 
to bind. Self-cleaning pushers and 
increased cooling to chill the ash more 
effectively overcame the trouble. It 
was found desirable also to increase 
the overfeed section of crusher-type 
stokers, in order to reduce combus- 
tible in the ash and to make a more 
friable ash. Crusher rolls were 
equipped with extra teeth at points 
where the ash flow tended to be slug- 
gish. These changes, and a new type 
tuyere, have been incorporated in most 
of the newer installations. 
Experience has shown no serious 
abrasion of the tubes from the move- 
ment of the fuel bed. Tubes have been 
eut out and carefully measured, and 
on the basis of these checks, it is esti- 
mated that the heavy-gage tubes now 
used have a probable service life of 
33 years. 
The first water-cooled stokers em- 
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stoker; slagging troubles 


ployed foreed-cireulation because it was 
incorporated in waterwalls already in- 
stalled. Other units have been de- 
signed for natural circulation, intro- 
ducing new problems in the design of 
both stoker and waterwalls. Arrange- 
ment of the cooling system must be 
such that it can be combined with a 
wide variety of boilers and furnaces, 
and first cost, accessibility, ease of 
cleaning, and appearance must also 
be considered. These new conditions 
were met by laboratory research and 
field test. Extensive investigation of 
tube temperatures has shown that the 
metal temperature does not materially 
exceed that of the saturated steam. 

Various arrangements of stoker cool- 
ing surface and circulating tubes have 
been devised. In one installation, the 
front of the ashpit and the stoker are 
cooled by tubes that run continuously 
from a header at the base of the ash- 
pit through the stoker to a header in 
the front wall, thence under the front 
arch and over the combustion space 
to the rear or return header of the 
cross-drum straight-tube boiler. These 
return tubes are, in effect, the lowest 
row of tubes of the boiler surface and 
are staggered to form a slag screen. In 
another plant the tuyere tubes pro- 
vide protection for the lower portion 
of the front wall, while the upper 


POWER * MID-DECEMBER, 1937 


persist 


portion is cooled by a separate wall. 
Water passing through the stoker re- 
tort tubes to the header in the windbox 
supplies a number of tubes in each 
sidewall. In a_ eontinuous-discharge 
stoker installed under a_ bent-tube 
boiler, tubes from both the tuyeres and 
the retorts run up the front wall and 
enter a header at the top of the wall. 
The simplest circulating system, is one 
in which the tuyere tubes and the 
risers from the retort-tube header in 
the windbox are carried directly up 
the furnace front wall to the drum. 

Oil or natural gas can be burned 
successfully in furnaces fired by water- 
cooled stokers. One such installation 
has gas burners in the rear. By main- 
taining a light fire at all times, and by 
reducing or increasing the coal burn- 
ing rate as the quantity of gas used 
is varied, it is possible to change from 
gas to coal on extremely short notice, 
without loss of steam pressure. The 
slow coal feed prevents spontaneous 
combustion in the bunkers when the 
gas is burned and the incandescent coal 
bed is available at all times to pick 
up the load. Where gas is employed 
at frequent intervals the burners are 
cooled by bleeding a small quantity 
of air through them, and when coal 
only is used for long periods, refrac- 
tory screens are employed. 











That radiation from the heated ash 
particles is a factor of major impor- 
tance in pulverized fuel furnaces was 
demonstrated by W J Wohlenberg 
and D E Wise of Yale University, 
who presented a comprehensive mathe- 
matical analysis of the energy distri- 
bution in a pulverized furnace cavity. 
Equations for furnace energy, equilib- 
rium at the burning particle, equilib- 
rium at the ash particle, and equi- 
librium at the refractory surface, were 
set up, combined, and reduced. The 
result is an energy distribution dia- 
gram, indicating that for the case 
studied, direct radiation from gas to 
wall accounts for about 8% of the 
released energy, radiation from the ash 
to wall about 13% and from heated 
gas to wall about 14%. Radiation 
from the ash particles can be shown 
to be largely responsible for main- 
taining the emissivity of the flame 
well down into the furnace, after the 
carbon has burned out. Application 
of this method of analysis makes pos- 
sible the determination of the energy 
absorption at various parts of the 
surfaces around the furnace. 


Slag and Deslagging 


Slagging is an old problem, espe- 
cially to operators burning midwestern 
coals of low ash-fusion temperature, 
declared A D Bailey of the Common- 
wealth Edison Company, in opening a 
panel discussion on coal-burning prob- 
lems. He pointed out that chemical 
treatment has been a failure to date 
and that all physical means have been 
tried with no great success. Boilers 
ean be operated for longer periods 
because tubes are more widely spaced, 
and more accessible, making cleaning 
during operation possible. 

Constant effort has been made to 
avoid slagging by various kinds of 
treatment before burning. Pretreat- 





J] S Bennett gave record of 
water-cooled stokers 


ment at the mines, such as careful 
cleaning, is helpful, but often uneco- 
nomical because of the high cost. 


Hard To Check Claims 


Because of the importance of the 
slagging problem, operators have been 
extremely open-minded about trying 
various proposed solutions even though 
sellers of products designed to reduce 
slag or change its nature offer little 
or no data on which to judge its 
merits. Most such produets consist 
of rock salt, as analysis has shown, 
but it is extremely hard to prove or 
disprove the claims made as to their 
effectiveness. Boiler operating condi- 
tions are so variable as to make any 
real tests extremely difficult to make 
in actual practice. It is common pro- 
cedure to check the effectiveness by a 
visual inspection which is, of course, 
not entirely satisfactory. When evap- 
oration tests are tried, the effect is 
often so small as to be within the 
probable error of the test, since boiler 
testing, even under favorable cireum- 
stances, is still not an exact science. 
Experience at Commonwealth Edison 
has developed no compound worthy of 
continuous use for deslagging, although 
it is not yet possible to report on the 
value of molybdenum salts, the most 
likely of all compounds which claim 
to solve slagging problems. 

Several ways in which slagging 
troubles might be reduced were put 
forward in discussion by P Nicholls 
of the Bureau of Mines. In the case 
of stokers, a better fuel bed will tend 
to keep much of the slag in the bed, 
instead of its being blown into the 
furnace. High furnaces and slag 


sereens lower slag temperature before 
it reaches the steam-generating tubes. 
Another line of attack is to reduce the 
ability of the slag droplet to stick 
to the tube surfee, either by changing 
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the nature of the surface or by coat- 
ing it with a film to prevent. stick- 
ing. Some chemicals may be found 
to combine with slag, changing its 
character, or fluxing it, but no one 
chemical is likely to fit all slag eondi- 
tions. In further discussion, M D 
Engle, Boston Electric Illuminating 
Co, pointed out that slag troubles may 
occur with coals of high ash-fusion 
temperature also. 

Slagging troubles in plants serving a 
district heating system were described 
by J D O’Brien of the New York 
Steam Company, who traced the steps 
taken over the past 20 years to combat 
slagging. Of plans tried, lancing with 
water and rodding seem the most prac- 
tical. 


Dedusting Coal 


Cleanliness is a highly desirable 
characteristic in coal, R A Sherman 
of Battelle Memorial Institute said, in 
reporting progress of a research pro- 
gram on the effectiveness of spray- 
ing with oil to reduce dust. With 
laboratory equipment designed to sim- 
ulate actual practice, Island Creek coal 
and Illinois No. 6 coal were sprayed 
with oils of various viscosities and 
with petrolatum. It was found that 
for the Island Creek coal, oil of 200 
ssu was more effective than oil of 100 
ssu and in the case of the Illinois 
coal petrolatum was superior to oils 
of 600, 200 and 100 ssu, respectively. 
In each ease, a small amount of oil 
reduced dust drastically, and larger 
quantities made less and less improve- 
ment. The Illinois coal, probably be- 
cause of internal cracks which ab- 
sorbed oil, required more oil than the 
Island Creek coal. Oil treatment lasts 
fairly well, dustiness increasing with 
time of exposure to some extent. Rea- 
sonable amounts of oil will treat effec- 
tively for six months or more. 


A D Bailey discussed slag 
and deslagging 
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Prof Robert W Angus 


Chairman, Subcommittee 
on Penstock Failures 


S Logan Kerr 


mer Committee 


Norman R Gibson 


Committee 


Malcolm Pirnie 
Presided at session on 
water hammer in water- 

works systems 


Water-Hammer 


Symposium 


Sixteen papers and reports by an international 
group of specialists discuss water-hammer 
problems of water power, pumps, water con- 
duits, and the similar problem of liquid flow 
in diesel fuel-injection systems 


Chairman, Water Ham- 


Member, Water Hammer 


Prof Lewis F Moody 
Presided at session on 
general theory of water 
hammer 


ITH THE EXCEPTION of a world-power con- 
ference or similar meeting, seldom has there been 
an engineering meeting as international as the second 
water-hammer symposium. Representatives came from 
ten universities, three consulting-engineering and three 
power-plant companies in the United States and Can- 
ada, and from France, Great Britain, Switzerland, Italy 
and Brazil. To bring together such a large cross-section 
of world engineering and scientific thinking and ex- 
perience on a problem like water hammer represents 
an outstanding achievement in advancing hydraulic 
engineering, particularly the safety of water conduits. 
The symposium was presented under auspices of the 
Committee on Water Hammer, Hydraulic Division, 
American Society of Mechanical Engineers, in coopera- 
tion with the Power Division, American Society of Civil 
Kngineers; Engineering Institute of Canada; American 
Water Works Assn and others. Great Britain and the 
British Institution of Mechanical Engineers were repre- 
sented by E Bruce Ball; Italy by Lorenzo Allievi; 
Switzer‘and by Dr-Ing Charles Jaeger and Dr-Ing O 
Schnyder; Brazil by F Knapp; Canada and the Engi- 
neering Institute of Canada by Prof Robert W. Angus, 
University of Toronto, and Prof F M Wood, MeGill 
University; Franee by Prof Louis Bergeron, Eeole 
Centrale and Prof P Danel, University of Grenoble. 

By action of the Committee on Water Hammer, Lor- 
enzo Allievi has been appointed honorary chairman of 
the Committee, and the ASME conferred an honorary 
membership in recognition of his contributions to the 
advancement of knowledge on water hammer. 

In the first session of the symposium, general theory 
of water hammer was considered. “Air Chambers for 
Discharge Pipes,” by Lorenzo Allievi, presented by E B 
Strowger, discussed applications of the general formu- 
las of turbulent flow to the functioning of air chambers 
connected into discharge pipes. The law of pressure 
oscillations after sudden eutoff of power to the pump 
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was fully investigated. By means of 
approximate energy balancers, simple 
rules were found for the selection of 
chamber dimensions and for the in- 
creased coefficient of friction of the 
descending flow. 

Fuel oil is introduced into the eylin- 
der of the solid-injection diesel engine 
in accurately measured “shots” in the 
form of a fine spray. This involves a 
frequent starting and stopping of the 
liquid flow which gives rise to transient 
phenomena closely akin to the water 
hammer occuring in hydraulic con- 
duits, discussed by Kalman J De- 
Juhasz in “Hydraulic Phenomena in 
Fuel-Injection Systems for Diesel Kn- 
gines.” Knowledge of these phe- 
nomena, which greatly influence the 
characteristics of the injection, and 
thereby influence the performance of 
the engine, is required for rational 
design of the injection system. For 
satisfactory engine performance, the 
injection system must accomplish ac- 
curate metering, correct timing, and 
must consistently discharge at a con- 
stant rate. The system should also 
permit variability in timing and meter- 
ing as engine load and speed vary. 

It was shown by DeJuhasz that inso- 
far as injection systems and hydraulic 
conduits involve a disturbance in the 
equilibrium of liquid flow, the injec- 
tion process and the surges in hy- 
draulie conduits are related phenomena 
obeying the same basic natural law. 
However, in hydraulic conduits, atten- 
tion is focused on the forces and 
stresses to which the structure is sub- 
jected, but in injection problems, time 
rate of discharge, velocity and pressure 
changes, and their consistency or in- 
consistency between successive injec- 
tions are of primary importance. 


Penstock Failures 


A report on penstock failures was 
presented at the second session by 
Prof Robert W Angus, after which 
Prof P Danel gave a very comprehen- 
sive explanation of the 1934 penstock 
failure at Lae Noir pumped-storage 
hydro plant in France. 

For operating the closing mechanism 
of a shutoff valve in case of a pipe 
rupture, a change in flow conditions 
gives the necessary impulse. These 
changes of flow conditions must reach 
values obtained only in an emergency, 
but never reached in normal opera- 
tion. F Knapp, in “Operation of 
Emergency Shutoff Valves in Pipe 
Lines”, discussed the hydraulie char- 
acteristics and design of self-acting 
shutoff valves, which operate so that 
water hammer, even in worst emer- 
gency conditions, remains within per- 
missible limits. 

Pipe-line operating conditions are 
deciding factors in the choice of the 
tripping device. Pressure and velocity 


conditions in a pipeline, near the shut- 
off valve, are influenced in varying de- 
grees by a break in the line and must 
be examined in each specific case. As 
a rule, a considerable increase of veloc- 
ity and a _ corresponding pressure 
drop will take place. Mr Knapp said 
that either a change of velocity or a 
change of pressure may be used to 
operate the tripping device, and the 
choice depends on whether a_ pipe 
rupture would cause at the automatic 
valve first, an appreciable change of 
velocity, and then a change of pressure 
or vice versa. 

Protection of main branches of 
waterworks-distribution systems or of 
turbine penstocks is of considerable 
importance inasmuch as a_ rupture 
frequently causes extensive damage to 
property. In the opinion of Mr 
Knapp, emergency closing valves, de- 
signed without consideration to water 
hammer, do more harm than good and 
may be even the cause of accidents. 
A correctly designed installation should 
fulfill these conditions: 

1. Maximum surge caused by valve 
closing in eases of a rupture should 
not exceed certain limits, determined 
by the strength of the pipe. This maxi- 
mum pressure rise should not be in- 
fluenced by quick closure or even 
slamming of the main valve. 

2. In operating the valve, a mini- 
mum amount of water should be dis- 
charged after rupture and while closing 
the valve. 


Design Conditions 


These two design conditions are 
seldom met in the usual installation, 
Mr Knapp pointed out, but they can 
be incorporated in emergency-valve 
installations with only slight modifica- 
tion of the usual arrangement. 

Mr Knapp concluded that time and 
rate of closure of automatic valves 
installed in main branches of water- 
works-distribution systems, or in tur- 
bine penstocks, can be determined in 
such a manner that maximum water 
hammer under the worst conditions 
does not exceed a given limit, and, 
also, that the total discharge after pipe 
rupture becomes a minimum. To ac- 
complish this purpose, the main valve 
is provided with an automatie bypass 
valve of definite dimensions. Design 
of the automatic valve is determined 
by the emergency condition of pipe 
rupture just below the valve. 

If the possible operating conditions 
of hydraulic turbines and centrifugal 
pumps are compared, it is apparent 
that pumps are subject to much wider 
and more involved variations than the 
turbines, especially during the trans- 
ient states of starting, stopping or 
emergency operation. This great vari- 
ation in performance gives rise to 
many questions. Unfortunately, these 
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questions are very difficult to answer, 
because, although the hydraulic per- 
formance of the machine is well known 
as long as it is acting as a pump, com- 
paratively little study has been made 
of the phenomena as an energy dis- 
sipator or as a turbine. 

R T Knapp has explored these little- 
known regions of performance and has 
attempted to use the resulting in- 
formation to answer some of these 
important questions in, “Complete 
Characteristics of Centrifugal Pumps 
and Their Use in the Prediction of 
Transit Behavior.” This work was 
done in the hydraulie laboratory of 
the California Institute of Technology 
on a 4in. high-head, high-efficiency 
pump. 

Surge conditions in pipe-discharge 
lines caused by sudden failure of 
power supply to the pump driving 
unit, in both low-head and high-head 
plants, particularly the latter, were 
diseussed by O Schnyder in “Com- 
parison Between Caleulated and Test 
Results on Water Hammer in Pump- 
ing Plants.” He gave a detailed dis- 
cussion of surge phenomena in pump 
discharge lines for the period immedi- 
ately following the failure of the 
power supply when pump speed and 
discharge both decrease; the period 
during which reversal of flow con- 
tinues until maximum discharge is 
reached in the reverse direction; *and 
the period between the maximum back- 
ward flow in the pipeline and the ecom- 
plete stoppage of the backward flow. 
Surge conditions in the discharge lines 
of large pumping installations, as es- 
tablished by tests, were given and 
compared with. caleulated results, with 
the conclusion that the design engineer 
can determine such surge conditions 
and also caleulate aceurately the effect 
of various devices employed to limit 
water hammer in pumping plants. 


Other Papers 

Other papers presented were “The- 
ory of Resonance in a Pressure Con- 
duit,” by Charles Jaeger; “Experi- 
ments and Caleulations on _ the 
Resurge Phase of Water Hammer,” 
by J N LeConte; “Relations of Re- 
lief-Valve and Turbine Characteris- 
tics in the Determination of Water 
Hammer,” by Earl B_ Strowger; 
“Application of Heavisides Opera- 
tional Caleulus to the Solution of 
Problems in Water Hammer,” by F 
M Wood; “Water Hammer in Branch 
Pipes,” by R. W. Angus; “Graphical 
Study of Water Hammer in Pump 
Discharge Lines,’ by R W Angus; 
“Water-Hammer Tests on ‘Transite 
Pipe,” by L H Kessler; “Water- 
Hammer Problems in Pumping 
Plants,” by R M Peabody; and “Tests 
on Water Hammer in Pump Dis- 
charge Lines,” by E Bruce Ball. 
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Bearings 
and Their 


Lubrication 


Four papers at two ses- 
sions cover tests, running-in 
characteristics, and materials 


C Linn and R Sheppard of the 

Turbine Engrg, General Electric 
Co., dealt with film-lubricated “Thrust 
Bearings” used in their company’s 
equipment. There are two fundamental 
types of prime movers from the thrust- 
bearing angle, the vertical-shaft water- 
wheel generator, a massive, low-to-mod- 
erate-speed element with the weight of 
the rotating parts plus or minus the 
hydraulie thrust carried by the thrust 
bearing; and horizontal-shaft steam 
turbines operating from moderate to 
high speeds with thrust load increas- 
ing from a small value at zero torque 
to high values at maximum torque. 
The first prime mover uses the flex- 
ibly supported thrust bearing, the 
second the tapered-land or marine- 
type thrust bearing. They reported 
an extensive series of tests on the 
tapered-land type, explained and illus- 
trated test equipment, and charted re- 
sults, all tending to show simply that 
the each type of bearing is now being 
used in its proper place. 


A Bearing Test at 3600 RPM 


L M Tichvinsky of the Westinghouse 
Research Laboratories reported on the 
first stage of his “Tests of a 7 by 103- 
in. Bearing at 3600 RPM”. He has 
found thus far that in bringing such 
a bearing to its full loading, its per- 
formance as a guide bearing at zero 
loading gradually changes to that of a 
power bearing at high loads. At 
small loads, losses are produced in 
the nearly uniform  cireumferential 
clearance, while at high loading the 
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S A McKee, mechan- 
ical engineer of the 
Bureau of Standards, 
who reported further 
upon tests of white- 
metal bearings 


predominant part of the losses is pro- 
duced in the carrying oil film. Rela- 
tive distribution of losses in the ear- 
rying oil film, reliefs, and upper clear- 
ance can be represented graphically 
as a function of load and pressure on 
the basis of theoretical calculations. 
Losses and oil-film thickness at vari- 
ous loads and pressures are illustrated 
in the diagram reproduced on this 
page. At low and medium pressures, 
when losses in the load-carrying film 
are not very great, losses in the upper 
bearing half decrease due to increased 
clearance, as indicated in the sketches. 
With further loading, and consequently 
increased clearance in the upper bear- 
ing half, losses in the oil film of the 
lower half become very high. This is 
shown clearly in the diagram, where 
the effect of minimum oil-film thick- 
ness and the ratio of losses in the 
lower and upper halves are given as 
functions of load and pressure. 
Heat generated due to friction is by 
no means confined within the clearance 
space, or entirely carried away by the 
oil. However, in the case of large 
bearings, most of the heat is carried 
away by the lubricant. While Mr Tich- 
vinsky’s equipment did not permit 
him to vary oil flow widely, he was 
able to vary it between 7 and 8.5 
gpm. Within this limitation he found 
temperature rises varying from 8 C 


Losses and oil-film thicknesses of a 
7x10¥2-in. journal bearing at vari- 
ous loads and pressures (Tich- 
vinsky) 
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with an average oil-film temperature 
of 70 C, to 12 C with an average 
oil-film temperature of 52 C, these 
measurements being taken by install- 
ing several thermocouples along the 
oil lines. | 


White-Metal Journal Bearings 


S A McKee and T R McKee collab- 
orated in investigating the “Running- 
In Characteristics of Some White- 
Metal Journal Bearings” at the Na- 
tional Bureau of Standards. At this 
meeting they were able to describe 
results of tests on three kinds of 
white-metal bearings, indicating that 
the effect of running-in is to reduce the 
friction losses as bearing pressure in- 
creases and viscosity and speed de- 
crease, and also to increase the permis- 
sible operating range. 

Metals reported on included a high- 
lead babbitt, a high-tin babbitt, and 
a hardened-tin alloy. Conclusions 
were: The major effect of running-in 
upon frictional characteristics is to 
inerease the factor of safety at mini- 
mum-friction points. The amount of 
running-in required to produce a 
given change in the location of the 
point of minimum friction was greater 
for the leaded-bronze and hardened- 
lead bearings than for high-lead or 
high-tin babbitt bearings. In the re- 
gion of thin-film lubrication, under 
comparable operating conditions and 
running-in, the bronze and hardened- 
lead bearings had a higher friction 
than the babbitt bearings. High-lead 
and high-tin babbitt bearings essen- 
tially alike in clearance and finish 
were also practically alike in running- 
in characteristics. Data thus far are 
too limited to indicate whether or not 
there is a general relation between 
mechanical properties and running-in 
characteristics of bearing metals. 

The brothers McKee suggested 
further tests on the newer bearing 
metals and with the newer types of 
compounded oils. 
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ENERAL thinking on heat trans- 

fer to boiling liquids has been 
wrong in many respects, according to 
George A Akin, who reported on the 
progress of a research program being 
carried out at M I T by W H Me- 
Adams, E T Sauer, H B H Cooper, and 
the speaker. Former investigations were 
confined to small temperature differ- 
ences, but recent interest in high tem- 
peratures has made it necessary to 


New Slants on 
Heat Transfer 


W H McAdams investi- 
gated heat transfer to 
boiling liquids 


extend knowledge. Tests show that the 
coefficient of heat transfer to a boiling 
liquid increases with the temperature 
difference at first, but reaches a maxi- 
mum, after which further increases in 
temperature difference result in a lower 
coefficient. This is due to the formation 
of a vapor film between the tube sur- 
face and the water. Trials with many 
liquids and metals indicate that the 
coefficient of heat transfer is not lower 


with metals of low conductivity, as 
was thought. 

Designers of heat-transfer equip- 
ment are constantly faced with the 
problem of caleulating the conduction 
heat transfer and the resistance to 
flow, for a gas flowing over a tube 
bank. Extensive tests by O L Pier- 
son, E C Huge, and E D Grimison, 
of Babeock & Wileox Company, throws 
some light on the effeet of tube spac- 
ing and arrangement and demonstrates, 
as well, the soundness of the use of 
scale models and the law of similarity 


in investigations of this kind. Using 
different types of apparatus, tests 


were run on a wide variety of tube 
arrangements, and a sufficient num- 
ber of checks were made to indicate 
that the results are generally accu- 
rate. Analysis and modification of the 
test data was undertaken to make 
practical application to commercial 
design problems possible. With re- 
liable- information as to the effect of 
tube spacing and arrangement, caleu- 
lations will be more accurate, and 
better-balanced and economical de- 
signs should result. 


F H Durcuer, discussing “The Fric- 
tion of Reciprocating Engines”, showed 
graphically the trends in friction- 
speed-load relations in reciprocating 
engines from 1878 up to date. He 
attempted the impossible—a compari- 
son of the steam engine of 60 years 
ago with the modern high-speed in- 
ternal-combustion engine from _ the 
standpoint of mechanical friction— 
and got results that at least indicate 
a trend and suggest that modern en- 
gines have greater frictional losses 
than are usually suspected. I mep in- 
creases may increase, decrease, or hold 
constant the mean friction pressure 
in constant-speed engines, and speed 
changes likewise have no predictable 
effect in variable-speed engines. Prof 
Dutcher’s tests also seem to substan- 
tiate Prof Robertson’s earlier sugges- 
tion that, as pressures in a high-speed 
engine go up, the lag increases be- 
tween pressure changes in the com- 
bustion chamber and those in the ring 
groove. He has succeeded in working 
out a test method which may, with 
changes, be used at higher speeds. 
John W Anderson, discussing the 
diesel-electric switching locomotive, 
pointed out several interesting facts. 
1930 and 1931 figures show about 2/3 
in 1930 and 1/3 in 1931 of the switch- 
ers placed in service were diesel-stor- 
age-battery units. The next two years, 
all switchers placed in service were 
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diesels, based on operating economy. 
Average rated horsepower per engine 
meanwhile increasd from 400 to 600. 
More recent engines are increasing 
this figure still more, because there 
are now some 900-hp switchers and 
some 1200- and 1800-hp transfer loco- 
motives in service. Availability runs 
from 80 or 85 to 90%, and some rail- 
roads anticipate higher figures now 


that maintenance men are used to 
diesels. Repairs, ineluding routine 
maintenance and inspection, are about 
35 cents per hour of use. Total 
operating costs were given by Mr 
Anderson as: $4.14 to $4.24 per hour 
of use for the steam switcher, as com- 
pared with $2.45 to $2.65 per hr for 
a 600-hp diesel switcher and $2.64 to 
$2.84 for a 900-hp. 


HUDSON’S DIESEL TOTAL REACHES 4255 HP 
Adding 53% to plant capacity, but occupying the same space as its smaller predecessors, 
this 8-cyl, 14x23'2-in., 277-rpm, 1480-hp, Alco-Sulzer (left) is the latest addition to the 
Hudson, Mass., municipal plant. It is the first installed of this new 2-cycle marine-type 
On test, it delivered 12.86 kw-hr 


series and drives a 1000-kw, 2300-volt, GE generator. 


per gal. at 2/3 load and 13.6 kw-hr at full load 
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Merry Christmas 


MORE YEARS AGO than I like to think 
about, my belief in Santa Claus was ended 
abruptly by my own curiosity. I’d been sent 
to bed with the usual stories about Santa 
bringing a Christmas tree and filling my 
stocking, but instead I peeked through the 
sliding doors that separated our dining room 
from the very much restricted “parlor’— 
and saw the decorating being done by two 
much-more-familiar people. 


That same curiosity gets me into trouble 
every once in a while. Recently, I got to 
wondering where Christmas and all its cus- 
toms came from. In case you're interested, 
this is what I’ve found out: Thousands of 
years ago, the Persians worshipped the sun- 
god Mithra, “the light of the world”, who 
lived between Heaven and Hell. They held 
ceremonies in his honor every winter solstice 
—then December 25, now December 21, be- 
cause of the change in the Roman calendar. 
The Greeks adopted this worship, called 
Mithraism, and from them in turn, the 
Romans took it. 


Early Christians found Mithraism their 
strongest pagan rival. Finally, when they 
succeeded in stamping it out in the third 
century, compromises forced the adoption 
of certain of its customs and days of worship. 
Jesus’ birth date was unknown, but legend 
placed it at the year-end (because Joseph 
and Mary were then in Bethlehem to pay 
annual taxes to the Romans) and a cele- 
bration with Jesus (replacing Mithra) as the 
“light of the world” was particularly appro- 
priate. The then winter-solstice, Dec 25, was 
fixed upon. In 534, Christ’s Mass was recog- 
nized as a legal holy day. 


Early Germans added the Yule feast, the 
singing of carols, and the legend of Santa 
Claus. They too, began to hang ornaments 
on the evergreen tree, which was simply the 
northern variation of the 12-branched (1 for 
each month) palm the Egyptians carried 
hundreds of years earlier in their winter- 
solstice worship of the god Isis. Plum 
pudding, mince pie, and the exchanging of 
gifts were early medieval customs that were 
finally centered on Christmas Day. The 
Italians contributed their annual Jan 6 cus- 
tom of hanging a stocking for gifts (only 
ashes, if the child had been naughty) from 
the fairy Belfana, and England added the 
Yule log in 1577. Not until the latter half of 
the nineteenth century were Christmas cards 
introduced. 


So we see that Christmas means something 
to all men, regardless of nation or creed. 
Man rises above the animals in one impor- 
tant characteristic, spirituality, or his belief 
in a higher power, be it on the surface or 
deep down inside of him. My investigation 
of its origins only strengthened my convic- 
tion that Christmas is the day when man 
forgets his petty hates and fears, when he 
joins with all other men since time began in 
the ageless wish for happiness, “Peace on 
earth and good will toward men.” 


May that age-old hope be my Christmas 
wish to you. 


Engineer 
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STEAM WASHER — Entrained solids are 

removed from steam by forcing it to bubble 
through clean feedwater, which enters trough 
of washer through longitudinal perforated pipe 
and spills over notched weir. Steam entering 
drum through tubes is passed into hoods and 
out through apertures, bubbling through feed- 
water. Washing of steam is obtained also by 
mixing of steam and water between elements. 
Screen removes moisture that may be carried 
along with steam. Combustion Engineering Co, 
Inc, 200 Madison Ave, New York, N. Y. 


NEON ILLUMINATOR FOR WATER 

GAGES—Neon-light tube and magnifying 
lens are attached behind water gage by two 
screw clamps which grip around top and bottom 
gage fittings. Water- or liquid-filled part of 
gage glass stands out as broad red band; empty 
space above appearing as hairline red stripe. 
Wright-Austin Co, 315 W Woodbridge Ave, 
Detroit, Mich. 

















WET-GAS CO, RECORDING EQUIP- 

MENT—In 4 parts: (1) recorder, either 
strip- or circular-chart type. Measuring circuit 
operates on 110-volt, 60-cycle ac, range of 0 to 
20% COs. Metal, vapor-proof case for flush 
mounting. (2) Gas-analysis cell cabinet (illus- 
trated here). Includes cell for 0 to 20% COs, 
aspirator, metal cabinet and water saturator, 
gas-flow indicator, etc. (3) Primary filter and 
receptacle. (4) 40 ft of lead-lined sampling 
pipe and fittings. Leeds & Northrup Co, 4902 
Stenton Ave, Philadelphia, Pa. 

















OVERFEED COAL STOKER—Coal from 

screw conveyors (in pipe) falls into hopper 
onto two revolving distributor heads operated 
through gears by small motor. Centrifugal 
force distributes coal over entire grate surface. 
Stoker may be swung away from heating plant 
to allow removal of ashes. Fully automatic. 
Kirby Mfg Co, 238 S$ Union St, Decatur, Ill. 
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UNDERFEED STOKER — Low-headroom 
ram, underfeed stoker is of all-metal con- 
struction, including windbox with sliding clean- 
out panels. Dust-proof gearbox has Timken 
bearings; motor mounted 24 in. off floor and 
connected with protective shield. Retort ram 
is adjustable while stoker is in operation; 
seven feed adjustments and unlimited air ad- 
justments. Canton Stoker Corp, Andrew Place 
SW, Canton, Obio. 


TUBE CLEANERS—‘‘600  Series’’ small- 

bore tube cleaners for condensers, heaters, 
heat exchangers, and marine boilers. Made in 
a range of motor diameters from 15/32 to 
17/16 in. Air-driven motor, using rotor with 
4 paddles, operates on pressure up to 100 Ib 
and consumes from 10 to 30 cfm, depending 
size. Will also operate on steam. Not 
claimed to remove heavy hard accumulation of 
scale, but will take off soft accumulation or a 
thin hard one. Elliott Co, Jeanette, Pa. 


on 


PNEUMATIC STOKER—Bin-feed spreader 

stoker conveys coal by high-velocity air 
from bunker to boiler. Bunker may be located 
8 to 15 ft from boiler. Burns successfully coal 
of high ash content and of low ash-fusion 
temperature. Flat grates; moving parts not ex- 
posed to furnace temperature. Iron Fireman 
Mfg Co, 3170 W 106th St, Cleveland, Obio. 
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FEEDWATER REGULATOR — 2-element 

steam-flow feedwater regulator feeds boiler 
according to rate of steam flow and provides 
water-level characteristics for best operating 
results on individual unit. A higher water level 
can be provided for heavy loads than on light, 
or practically constant level can be maintained 
for all ratings. Two control elements: (1) 
steamflow controller measures steamflow rate by 
taking pressure drop through superheater; (2) 
water-level thermostat, with tension expansion 
tube, responds instantly to changes on boiler- 
water level. Both are connected mechanically 
to feedwater-control valve so that valve is 
positioned by resultant of two forces. Sizes 
of 2 to 6 in. Northern Equipment Co, Erie, Pa. 


CORROSION PREVENTATIVE—Based on 
theory that surfaces of boilers, heaters, and 
other metal surfaces, being anodic, are attacked 
electrochemically by presence of sulphates, car- 


bonates, chlorides, etc, in water. Kirkaldy 
method reverses polarity of equipment and 
maintains all surfaces cathodic. Electrolytic 


Metal Protection, Inc, 247 Park Ave, New York. 


SINGLE-ROLL CRUSHER — Designed for 
preparation of stoker and smaller-size coal, 
this unit has renewable segments which carry 
thin, sharp, pyramid and spear-point teeth; also 
insertable ‘‘Wejtite’’ feeder teeth for reduction 
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of large coal. Manufacturer states that teeth, 
together with pattern of spacing, minimize 
degradation by causing piercing action rather 
than mashing. New breaker plate eliminates 
boiling of feed and increases capacity. Jeffrey 
Mfg Co, Columbus, Obio. 
‘| SOOT BLOWER—Valve-operating mecha- 
nism is adjusted to open and remain open 
during blowing arc as soon as blower element 
has come into proper position. Valve housing 
can be removed without disconnecting head 
from element. Short pipe connections said 
practically to eliminate condensation and auto- 
matic air-check yalyes prevent acid formation 
and corrosion of parts. Chain, when pulled in 
one direction, opens valve; when pulled in 


opposite direction, rotates element. The Bayer 
Co, 4067 Park Ave, St. Louis, Mo. 


SMOKE DETECTOR — ‘Smoke Sentry’’ 

rings bell and flashes red signal when 
inefficient combustion causes smoke. A beam 
of light from an ‘‘electric eye’’ on one side 
of breeching is focused on a light-sensitive cell 
on opposite side. With no smoke, there is no 
dimunition of light intensity, but a small 
quantity of smoke affects reaction on cell. An 
adjustable pointer indicates density at which 
signals start. Boiler Room Equipment, Inc, 
45 West 45th St, New York, N. Y. 









9 INSULATING BRICK—‘‘JM-20’”’ for use 
behind refractory walls and also for direct 
exposure at temperatures up to 2000 F where 
there is no flame impingement, slag action or 
mechanical abrasion. A combination of a high- 
quality refractory clay and a manufactured, 
fibrous, light-weight, inorganic aggregate. 
Weighs less than 1.7 Ib per standard 9-in. 
equivalent. Johns-Manville, 22 East 40th St, 
New York, N. Y. 


l SELF-CONTAINED BOILER — Small, 

self-contained boiler for automatic op- 
eration made in three sizes for evaporation of 
500, 800 and 1200 Ib of water per hr. Pres- 
sure range from 50 to 1000 lb per sq in., with 
total steam temperatures up to 850 F. Oil fired 
under automatic regulation with electric igni- 
tion. Natural-circulation water-tube boiler has 
two drums, and furnace is formed by exten- 
sion of two rows of tubes. Tests at operating 
pressures from 275 to 500 lb ranged from 81.2 
to 83% based on heat content of 19,300 Btu 
per Ib of oil. Steam Motors, Inc, Newton, Mass. 


l BOILER-RETURN SYSTEM—‘‘No-Vent’’ 

return system is designed to return con- 
densate directly to boiler at practically same 
temperature and pressure as steam entering 
steam-heated cookers and driers initially. Cen- 
trifugal pump operates continuously whether 
condensate or steam happens to be in casing, 
without damaging pump. System eliminates 
vent (high-pressure flash steam) and divorces 
high-pressure steam circuit from all low-pres- 
sure exhaust steam. David Stout & Sons, Inc, 
406 Market St, St. Louis, Mo. 


l BLOWER UNIT—For forced-draft of 

either hand-fired, stoker-fired, oil- or gas- 
fired boilers, or for secondary air supply to 
pulverized-fuel-burning boilers, this blower ob- 
tains pressures of 6 or 7 in. wg by 2-stage com- 
bination. Self-contained unit consists of con- 
stant-speed electric motor with double-extended 
shaft; two propeller fan wheels, one mounted 














on each shaft; integral damper control and air 
redirecting mechanism built in between fan 
wheels. L J] Wing Mfg Co, 154 W 14th St, 
New York, N. Y. 


l PROPORTIONING FEEDER—‘‘Model 

B Junior’ feeder has sight feed indica- 
tor and operates on fluid-piston principle. A 
filled with an inert hydrocarbon colored red; 
B with reagent solution. In response to pressure 
difference between pitot tubes, proportionate 
quantity of water rises into A and into upper 
gage fitting, where water drops through oil in 
glass one drop at a time. Oil is displaced from 
A across a needle valve into B, causing re- 
agent to flow into discharge pitot tube. 5-gal. 
capacity. Also made as 3-tank unit for pro- 
portioning two reagents. D W Haering & Co, 
Inc, 3408 W Monroe St, Chicago, Ill. 


l FEEDWATER-LEVEL CONTROL — 
When water level drops in gage glass, 
water runs down inclined tube, which is ex- 
posed to temperature of steam at boiler pres- 
sure. Expansion of tube causes end casting 
to moye upward and open valye. When water 
rises in gage, cooling action of water causes 
contraction which lowers end casting and closes 
valve. Automatic, will operate on any valve 
up to 12 in., over-all length 48 in. J] A Camp- 
bell Co, P O Box 851, Long Beach, Calif. 


l CHAIN-DRIVE STOKER — Bin-fed 

stoker for boilers up to 2500 sq ft. De- 
signed for use where maximum clearance is 
needed in front of boiler. Gear case and fan 
unit mounted next to wall of fuel bin. Power 
from motor is transmitted by shaft to back of 
unit, where chain drive connects shaft and 
feed worm. Iron Fireman Mfg Co, 3017 W 
105th St, Cleveland, Obio. 


l FLUE-GAS METER—‘‘Fuel-Ratiometer,”’ 

for measuring CO, and stack temperatures, 
has 4-high resistant wires in a Wheatstone- 
Bridge circuit—two in an air-surrounded cell, 
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two in analyzing cell open to gas flow. If 
CO, envelops 2 filaments in analyzing cell, 
rate of heat traveling from filaments is slower 
through CO, than air, resistance increases be- 
cause filament becomes hotter, and current 
starts to flow in bridge circuit in one direc- 
tion. Resistance change is calibrated by meter 
to read in direct percentage COo. Wm O Hebler 
Co, 830 Broad St, Newark, N. J. 


l PORTABLE CO, INDICATOR—‘“‘Rana- 

rex’’ determines CO. by mechanical 
principle that specific weight of flue gas varies 
with changes in CO, content. A motor-driven 
fan imparts rotating motion to flue gas and 
blows it against blades of an impulse wheel, 
thus producing a torque on impulse-wheel shatt 
in proportion to CO, content. Changes in fan 
speed, temperature, humidity and atmospheric 
pressure are automatically compensated for by 
a comparing torque produced on another im- 
pulse wheel driven by the same motor. ‘lwo 
impulse wheels are coupled by a_ balancing 
linkage which actuates indicator. Permutit Co, 
330 W 42nd St, New York, N. Y. 


l CHAIN-GRATE STOKER — Self-con- 

tained stoker for small boiler units has 
variable-speed drive with constant-speed motor, 
3-speed spur gear driving unit, removable hop- 
per apron, individual damper control for each 
air compartment, feed-gate indicator, side-wall 
access door, adjustable front and rear shatts, 
large hopper capacity. Full automatic control 
furnished when specified. McClave-Brooks Co, 
Scranton, Pa. 


CONDENSATE RETURN—Latest model ‘‘Ke- 
turn-to-Boiler’’ system embodies two improve- 
ments: a submerged tube for returning hot con- 
densate below water line and a_ secondary 
switch in the receiving tank, which starts pumps 
and motor, and sounds an alarm if condensate 
rises too high. Latter in addition to master 
switch regulating water level. Kisco Boiler & 
Engineering Co, 4333 Duncan Ave, St. Louis. 
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l ADJUSTABLE FEED FOR STOKER—May 

be applied to new or existing Detroit single- 
retort stokers and ‘‘Unistokers’’ to provide a 
large number of positive rates of feed coal to 
stoker. retort. Unit is built into right-hand 
crankshaft bracket of stoker; is either manually 
or automatically controlled. Master regulator 
of adjustable feed may be connected to damper 
at fan inlet to synchronize air supply with 
fuel feed, or may be connected to boiler uptake 
damper. Detroit Stoker Co, General Motors 
Bldg, Detroit, Mich. 


POPPET-VALVE GEAR—New and _ sim- 

plified poppet-valve gear for variable-speed 
steam engines adds to regular valve gear a 
sliding cutoff sleeve with ports in periphery 
surrounding poppet valve. By simply changing 
elevation of cutoff sleeve by automatic control, 
governing rate of flow from a compressor or 
pump attached to engine, speed can be varied 
or kept constant. Can also be manually oper- 
ated. In cross-section, A is upper seat of stand- 
ard expansion-compensating poppet valve used 
on all ‘“‘Universal Uniflow’’ engines, valve being 
open, B is cutoff sleeve in its lowest position, 
lower edges of ports in sleeve being on same 
plane with cylinder seat for valve. Skinner En- 
gine Co, Erie, Pa. 


3 STEAM SEPARATOR—“‘Interceptor’’ is 

made in sections to allow entrance through 
boiler manhole. Designed to permit steam 
flow through interceptor with minimum fric- 
tion, as all openings are larger than steam- 
outlet pipe and nozzle is flared at bottom with 
gradually reduced area down to size of pipe. 
Annular-shaped trough surrounds bottom of 


HEAVY-DUTY AIR COMPRESSOR—For 

heavy-duty, full-load service, single-stage 
horizontal ‘‘R X’’ compressor has enclosed dust- 
proof construction. ‘‘Electro-Pneumatic’’ con- 
trol starts compressor when unloaded and 
automatically adjusts air supply to fit load for 
economical part-load operation. Gardner-Den- 
ver Co, Quincy, Ill. 


STATIONARY AIR COMPRESSOR — 
““Utility’’ compressor designed for indus- 
trial plants. Mechanical intake valve in com- 
pressor block is operated from camshaft in 
timing with piston travel; main bearings in- 
tersperse every cylinder; force-feed lubrication. 








bell-shaped inlet nozzle to intercept any water 
which might be carried by friction into steam 
pipe. Hoppes Mfg Co, Springfield, Obio. 


CONDENSATE-RETURN PUMP—Bronze- 

fitted, close-coupled vertical pump 1s 
flange-mounted to a vertical cast-iron receiver 
tank equipped with syphon float-switch gages 
and tapped opening. 30-, 50-, or 80-gal. tanks 
with appropriate pumps. Dayton-Dowd Co, 
Quincy, Ill. 


CO, NEUTRALIZER—Corrects corrosive action 
in steam and condensate-return lines by absorb- 
ing COs. ‘‘Corravol,’’ a volatile substance, is 
added to boiler water, and makes complete 
cycle. Continuous regeneration. Western Chemi- 
cal Co, 713 Washington St, Kansas City, Mo. 


PORTABLE pH METER—Two models, one 
with simple potentiometric circuit and either 
quinhydrone (for acid determinations) or anti- 
mony electrodes (for alkaline determinations), 
or complete with both sets of electrodes. Other 
model has vacuum-tube amplified potentio- 
meteric circuit with either quinhydrone, anti- 
mony, glass electrodes, or all three. Thwing- 
Albert Instrument Co, Philadelphia, Pa. 


COAL VALVE—Bodies of ‘‘Seco’’ coal valves 
fabricated from 3,-in. steel plate by electric 
welding and grinding. Gate is driven by pro- 
tected double-rack and pinions to eliminate 
binding. Gate and pinion shaft are mounted 
on ball bearings with grease fittings. Stock 
Engineering Co, Penton Bldg, Cleveland, Obio. 


REFRACTORY INSULATION—For _ backing 
up firebrick and waterwalls, ‘‘Insulblox,’’ a 
block, and ‘‘Insulag,’’ a plastic, have an ap- 
proximate heat-storage capacity of 1/40th. 
Temperatures to 220 F. Water added to ‘“‘In- 
sulag’’ makes it applicable plastic which does 
not shrink on drying. Quigley Co, 56 W 45th 
St, New York, N. Y. 


ZEOLITE WATER SOFTENER—2-flow soft- 
ener has two tanks. Hard water enters at bot- 
tom of one flows up through Zeolite and over 
through a pipe into second tank, through a 
second Zeolite bed, and emerges as soft water. 
2-flow unit provides faster flow rate, lessens 
amount of water required for backwashing, and 
had a higher salt efficiency which effects a sav- 
ing in Zeolite. Elgin Softener Corp., Elgin, Ill. 


Manufactured for either V-belt drive or direct 
coupling to electric motor. Size range of 85 
to 420 cfm air delivery. Schramm Inc, West 
Chester, Pa. 


AIR COMPRESSORS — ‘Utility’? com- 

pressor for belt drive made in seven sizes 
ranging from 120 to 630 cu ft. Unit includes 
compressor, 1800-rpm motor, short V-belt drive 
and vertical air receiver mounted on _ single- 
frame base. Force-feed lubrication, mechani- 
cally-operated intake valve, discharge valve 
occupying full head area, and water cooling. 
All sizes adaptable to installations with or 
without motor or air receiver, and with belt 
drive or built-in direct motor drive. Schramm 
Inc, West Chester, Pa. 


DIESEL-DRIVEN COMPRESSOR — Two 

models, stationary and portable (stationary 
in illustration). Model WO-2 portable unit 
consists of CP Type 48 vertical, 4-cyl, 4-cycle, 
medium-speed diesel on common crankcase and 
crankshaft with V-type 2-stage, double-acting, 
water-cooled compressor, with cooling system 
and air receiver, all on structural-steel deck, 
arranged for mounting on skids or wheels. 
Capacity of 700 cfm. Stationary model W-CO 
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uses same engine and compressor as WO-2, 
but is arranged for mounting on permanent 
foundation or skids. Sizes of 3 or 4 engine 
cylinders, rated 1121/2 and 150 hp respectively, 
with 2-stage compressor cylinders, having piston 
displacements of 655 and 830 cfm, respectively. 
Chicago Pneumatic Co, 6 E 44th St, New York, 
N. Y. 


DIESEL-POWERED COMPRESSOR—Self- 

contained diesel-driven, 210-cfm air com- 
pressor made with several types of portable and 
semi-portable mountings. Model 36-A, 4-cycle, 
6-cyl, medium-high-speed diesel direct-connect- 
ed to light-weight water-cooled compressor. 
Unit designed to permit easy inspection and 
servicing. Unit is available with several types 
of mounting: wooden skid, steel wheel, solid 
Or pneumatic rubber-tired wheel, 4- or 2- 
wheeled trailer, and motor or railway truck. 
Illustration shows unit with pneumatic-tired, 
4-wheel portable mounting. Fairbanks, Morse 
& Co, 900 S Wabash Ave, Chicago, Ill. 


ANTI-FREEZE FOR AIR LINES—‘‘Tanner 

Tank’”’ air-line anti-freeze system is harm- 
less, odorless, and non-explosive. Non-injuri- 
ous to metal, hose or lubrication. For pressures 
up to 200 lb. Guaranteed to —70 F. Sullivan 
Machinery Co, Woodland Ave, Michigan City, 
Ind. 


FRACTIONAL-HP COMPRESSOR—Made 

in 14- and Y4-hp sizes with automatic start- 
and-stop control, seamless-steel tank, and new 
type check valve. For single-phase current, 
compressors have brushless capacitor motor and 
built-in automatic protection against overload 
and under-voltage. Rated 150 Ib per sq in. 
maximum pressure. 2.4-cu ft tank for both sizes 
or 4.6-cu ft tank for 1/-hp size in either verti- 
cal or horizontal mounting. Ingersoll-Rand Co, 
1l Broadway, New York, N. Y. 


START-STOP CONTROL AND _ UN- 
LOADER—Automatic start-and-stop control 
plus automatic loading and unloading for 
motor-driven, single horizontal compressors can 
be obtained with magnetic unloader without 
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extra piping or valves. Device operates on 
standard electric equipment and can be installed 
wherever conventional electric starter is used 
for controlling compressor motor. There must 
also be a pressure switch to operate pilot cir- 
cuit. Pressure-switch control is transferred 
electrically from motor starter to magnetic un- 
loader, and either position may be selected at 
will. Worthington Pump & Machinery Corp, 
Harrison, N. J. 


AIR COMPRESSOR—For heavy-duty ser- 

vice, Class WN-112 compressor will oper- 
ate on any type drive, but said to reach greatest 
efficiency with built-in motor. Displacement 
sizes of 378, 480, 642 and 800 cfm. ‘‘Dual- 
cushion”? valves, alloy parts. With built-in 
motor, unit requires 6x8 sq ft floor space. 
Sullivan Machinery Co, Woodland Ave, Michi- 
gan City, Ind. 


l MOTOR - COMPRESSOR UNIT—Com- 

pressor crankshaft carries motor rotor, 
and compressor frame carries motor stator. 
Intercooler and radially-placed cylinders are 
air cooled. Flexible coupling and V-belt drive 
also available. Size range of 15 to 75 hp for 
discharge pressures from 80 to 125 Ib per sq 
in. Piston displacements range from 79 to 445 
cfm. Ingersoll-Rand, 11 Broadway, New York, 
N. Y. 


l l GAS - ENGINE COMPRESSOR — Type 

LCE 4-cycle, angle-type gas-engine com- 
pressor designed as medium-sized, self-powered 
unit for processing meeds of refineries and 
natural-gasoline plants, gas-transportation lines, 
gas- or air-lift pumping, refrigeration, etc. One 
to four compressor cylinders (75 to 300 hp); 
all compressor cylinders are horizontal and at 
right angles to power cylinders. Each com- 
pressor cylinder has two corresponding power 
cylinders, and compressor element can be ar- 
ranged to deliver any combination of volume 
and pressure within limits of engine rating. 
Force-feed lubrication with deep oil sump at 
engine base; separate lubricator for cylinders. 
Worthington Pump & Machinery Corp, Harri- 
son, N. J. 
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NON-LUBRICATED AIR COMPRESSORS— 
For special process work where oil in com- 
pressed-air supply is objectionable. Oil-less 
cylinder construction available in two single- 
stage compressors; WGO-8 for belt drive and 
WAO-8 for steam drive. Self-lubricating rings 
and honed cylinder liners require no oil. Dou- 
ble-row tapered-roller main bearings, replace- 
able thin-steel connecting-rod bearings, and 
remoyable-liner crosshead guide of special cast 
alloy. Sullivan Machinery Co, Woodland Ave, 
Michigan City, Ind. 
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AUTOMATIC POWER UNIT — Heavy- 

duty, high-compression, 4- or 6-cyl gas 
engine with flat-bed mounting, sheet-steel en- 
closure, centrifugal built-in governor, and gas 
carburetor are all conventional. Clutch and 
power take-off, however, have special yacuum- 
operating mechanism that permits engine to 
start and attain full governing speed before 
load is applied; will also declutch if overload 
tends to reduce engine speed below predeter- 
mined limit. Control box contains master 
switch, safety switches and time-cycle switch. 
Waukesha Motor Co, Waukesha, Wis. 


2-CYCLE DIESEL—‘‘Harmonic Induction”’ 

engine is uniflow, 2-cycle, airless-injection, 
4-, 2- or single-cyl, with exhaust valve central 
in cylinder head. Inlet air ports, arranged cir- 
cumferentially around cylinder, open when 
piston is at bottom of stroke. Air enters cylinder 
at lower end, is compressed to upper end, and 
is exhausted from that end, making air flow 
always in same direction. When exhaust valve 
opens, sudden ejection of burnt gas sets up a 
wave in exhaust pipe, which is followed by a 
wave of rarefaction. Low-pressure or partial- 
vacuum waves are synchronized with opening of 
air ports, resulting in complete scavenging by 
inrushing air. 41/2-in. bore, 61/2-in. stroke, de- 
velops 18 bhp per cyl at 1000 rpm. Petters, Ltd, 
Yeovil, England. 


AUTOMATIC DIESEL CONTROL—Three 

standardized units have been developed in 
sizes 45, 90 and 140 kw, each consisting of one 
double-ended, 1200-rpm generator driven by two 
diesels through automatic over-running clutch 
couplings. A dual air-operated ‘‘Tecomatic’’ 
exhaust-temperature recorder controller is fur- 
nished for each unit, providing automatic control 
and daily log of each engine operation. Any 
number of units can be operated in parallel to 
govern a multiple-unit plant of any capacity. 
In multiple-unit ac application, generators float 
on line as synchronous condensers when not 
operating as generators. Thermal Engineering 
Co, 716 Columbus Ave, Boston, Mass. 


OIL PURIFIER—For diesel engines, ‘‘400 

Series’’ centrifugal oil purifier is made in 
three sizes for diesels up to 12,000 bhp, and 
range of 30 to 100 gal. of lubricating oil per 
hr. As fuel-oil purifier, has capacity from 
50 to 125 gpm. Goulds Pumps, Inc, Seneca 
Falls, N. Y. 


HEAVY-DUTY DIESEL—Type 8 CP, de- 

signed for continuous heavy-duty service, 
is 4-cycle, direct-injection engine. 3, 4, 6 or 8 
cylinders deliver 90 to 300 hp at 600-720 rpm. 
8-in. bore, 101/2-in. stroke. Bosch fuel pump. 
Base and A-frame alloy-iron castings; die- 
pressed and hea*-treated crankshaft. Chicago 
Pneumatic Tool Co, 6 E 44th St, New York, 
N.Y. 


FUEL-INJECTION PUMP — Two models 

for 1-, 2- and 6-cyl diesels. High-speed, 
solid-injection, helical-plunger pumps operated 
by constant-velocity cams. At low position of 
plunger, cylinder receives oil charge from feed 
line, and as piston covers inlet port, fuel 
delivery starts and ends when upper helical edge 
of annular piston groove opens bypass port, 
releasing pressure to discharge line. Delivery 
regulated by turning piston in cylinder to vary 
point of delivery stroke in which bypass port 
in uncovered. Timken Roller Bearing Co, 
Canton, Ohio. 


7 HEAVY-DUTY DIESEL—Model 42-E has 

mechanical injection and crankcase scaveng- 
ing. 2 and 3 cyl, 60 and 90 hp, 450 rpm, 
834-in. bore, 101/2-in. stroke. Direct connection, 
belt or electric-generator drive. Designed for 
limited space and head room. Fairbanks, Morse 
& Co, 900 S Wabash Ave, Chicago, Ill. 


AIR CLEANER — “‘I-F Series’’ intake-air 
cleaner has filter of wound copper gimp 
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coated with viscous fluid. As intake air flows 
through winding, air is forced into repeatedly 
changing passes; dirt and grit clinging to oily 
surfaces. Large gimp windings provide several 
weeks of operation without rechanging. Capa- 
cities up to 3150 cfm at maximum velocities to 
4000 fpm. Burgess Battery Co, Acoustic Div, 
111 W Monroe St, Chicago, Ill. 


OIL PURIFIER—For purifying fuel or 

lubricating oil where electric power is 
not available, gasoline-engine-driven centrifugal 
purifier has ‘‘300 Hydroil’’ unit mounted on 
drip bedplate with Briggs & Stratton 4-cycle 
engine. Capacity up to 450 gal. fuel oil and 
300 gal. lube oil per hr. Goulds Pumps Inc, 
Seneca Falls, N. Y. 


l FUEL-OIL FILTER—‘‘Fulflo”’ filter con- 

structed of cotton yarn and wound into 
tube form upon a metal core. Filter tube 1s 
mounted on two seat plates having patented 
recessed centre which seals both ends to pre- 
vent bypassing of unfiltered oil. Tube assem- 
bly is held in place in filter shell by spring 
tension to compensate for varying pressures. 
Filter-tube replacements can be made in less 
than a minute by unscrewing ring which at- 
taches' shell to filter body. Commercial Filters 
Corp, 89 Broad St, Boston, Mass. 


l LUBE-OIL FILTER—‘‘Stream-Line’’ filtets 

have several packs made up of hundreds 
of specially-treated paper disks under spring 
pressure. Oil passes between disks, leaving 
separated solids and moisture on outer edges. 
Filter is cleaned by air pressure back through 
unit, draining impurities from base plug. Fil- 
tering packs said to last many months without 
replacing. Skinner Purifiers Inc, 2231 Dalzelle 
St, Detroit, Mich. 


l PYROMETER—“‘Alnor’’ Type 3023 pyro- 

meter has self-contained selector switch 
for measuring exhaust temperatures of small 
diesels. Selector switch in either 2, 4, 6, 8, 
10 or 12 points. Scale range of either 600, 
800, 1000, 1200 or 1600 F. Illinois Testing 
Labs, Inc, 420 N LaSalle St, Chicago, Ill. 


l PYROMETER—Three models, for ranges 

from 0 to 1000, 0 to 1200, and 0 to 
1600 F, have 4, 6, 8, 12, 16 or 24 switch 
points. Integral dial-type switch, molded- 
Bakelite water-proof case. Very rugged and 
resistant to vibration. Brown Instrument Co, 
Philadelphia, Pa. 


l INCLINED-DISK DIESEL—Model CD- 

425, crankless, opposed-piston, 2-cycle, 
solid-injection diesel. Develops 150 hp at 
1200 rpm. A compressor introduces into cyl- 
inders a flow of air under a pressure of 3 to 
4 lb per sq in. to blow out all burned gas and 
provide air for compression and combustion. 
Bendix electric starter, force-feed lubrication, 
44-in. bore, 5 7/16-in. stroke, 4 cyl. Cover 
design by Count Alexis de Sakhnofsky. Ster- 
ling Engine Co, Buffalo, N. Y. 


15 CONVERTIBLE DIESEL—Type D, ver- 
tical, 4-cycle, solid-injection diesel en- 
gine, convertible to natural gas. 2, 4 or 6 cyl 
for ratings of 50, 100 or 150 hp respectively. 
Bosch unit fuel pumps, one per cyl, and injec- 
tion nozzles. To convert to gas, spark plugs 
are inserted in place of fuel injectors, a mag- 
meto installed which drives off same shaft as 
fuel pump, and air-intake manifold added 
equipped with natural-gas mixing valve. ‘Iwo 
men can make conversion in one day. Western 
Engine Corp, Los Angeles, Calif. 


l AIR FILTER—New feature of this filter 

is backfire valve which eliminates relief 
valves on intake-pipe elbows. Interior con- 
struction follows general ‘‘Air-Maze’’ prin- 
ciples. When air is drawn under hood edge 
and passes down skirt, oil in pump auto- 
matically washes filter element made of alter- 
nately placed flat and crimped galvanized 
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Hood fitted with complete backfire 
For capacities of 450 to 4000 cfm of 
air. Air-Maze Corp, 812 Huron Rd, Cleve- 
land, Ohio. 


OIL-RELAY SPEED CONTROL — Governor 
with chain-drive sprocket completely equipped 
for temote control with emergency hand 
trip and _ solenoid-actuated safety —_ shut- 
down. Integral remote control, automatic 
safety shutdown and other refinements optional. 
Component parts, made in quantity lots, give 
over 10,000 possible assembly combinations. 
Load changes on prime mover cause small 
change in speed (less than 0.001% variation 
claimed), which is momentary and self cor- 
recting. Pickering Governor Co, Portland, Conn. 
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FUEL - OIL NEUTRALIZER — 5-plate unit 
neutralizes acid in fuel oil and makes 
harmless any moisture carried in suspension. 
As moisture and acid in oil come in contact 
with plates, a battery action takes place. A 
small electric current is generated, and as acid 
eats away special alloy plates, it is neutralized. 
Water settles to bottom of 7x13-in. container 
from where it can be drained. 35,000 to 40,000 
gal. of oil may be passed over plates before 
new ones need be installed. Cunningham Co, 
4252 Santa Monica Blvd, Los Angeles, Calif. 


SCALE-REMOVER — ‘‘H-O-H”’ special cleaner, 
an acid compound, for rapid removal of scale in 
diesel jackets where it is possible to circulate 
a solution. D W Haering & Co., Chicago, Ill. 
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l AIR HEATER—Air is drawn through bank 
of extended-fin U-bend coils by multi-blade 
fans. Externally-mounted motor direct-con- 
nected to fan shaft through flexible coupling. 
Made in 7 standard sizes, each in three different 
assemblies: upright for floor mounting, hori- 
zontal for overhead suspension, and inverted 
for overhead or sidewall suspension. Airtherm 
Mfg Co, 1474 S Vandeventer Ave, St Louis, Mo. 


SPACE HEATER — Ceiling-mounted unit 
heater has 2-row circular coil between two 
circular plates. Upper plate is supporting back- 
bone of unit and carries motor. Lower plate 
provides orifice for fan. In operation, warm 
















HEATING, VENTILATING, REFRIGERATION AND 





upper air is drawn through circular coil at 
low velocity and projected down to floor by 
4-blade propeller fan with initial high velocity. 
Operates on either high- or low-pressure steam. 
Trane Co, LaCrosse, Wis. 


3 ROOF VENTILATOR — Rotary ventilator 
has __ stainless-steel, fully-enclosed, dust- 
tight, oilless ball bearings upon which head 
turns with wind. Interior construction of stream- 
lined steel tubing made into 1-piece head frame. 
Throat diameter sizes from 12 to 72 in. Over- 
size outlet for extra capacity under all operat- 
ing conditions. Swartwout Co, 18625 Euclid 
Ave, Cleveland, Ohio. 


REFRIGERATING UNIT—For both air- 

conditioning and refrigerating service, low- 
pressure unit employs either freon or methyl 
chloride as refrigerant. V-type compressor, 
from 4 to 8 cyl, depending on capacity, mounted 
on welded-steel base. Light-weight, feather 
type suction and discharge valves. Multi-V 
electric motor drive. Carbondale Div, Worth- 
ington Pump & Machinery Corp, Harrison, 
ee & 


5 AIR COOLER—For cooling air or other 
gas for turbine-generators, synchronous 
condensers, water-wheel generators, etc. Shell 
consists of two steel plates, edges of which 


are bent to form a rigid channel, and which. 


are fastened by cross members welded to s:des 
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AIR CONDITIONING 








of cooler. Water boxes of copper-bearing steel; 
cooling surface of Admiralty metal tubes. 
Westinghouse Electric & Mfg. Co, East Pitts- 
burgh, Pa. 


FIN COIL—Refrigerating coil made on 

order to fit individual specifications in fin 
sizes of 3 x 3 in. with fin spacing of %, 
VY, and 34 in.; also in fin sizes of 134 x 1% in. 
with fin spacing of % and ¥% in. All coils 
made with %-in. refrigerant tubing. With 
exception of copper tubing, all coil parts are 
aluminum. Separate return bends avoided to 
eliminate possibility of leaks. York Ice Ma- 
chinery Corp, York, Pa. 


AIR CONDITIONER—Does the complete 

air-conditioning job: cooling, dehumidify- 
ing, heating, humidifying, cleaning and air cir- 
culation. Available in sizes from 300 to 11,000 
cfm, in refrigeration capacities from 2 to 50 
tons, with or without humidifying and heating 
elements. Copper-finned coils, heavy welded- 
steel casings, quiet fans, self-cleaning hygrostat- 
controlled spray nozzles. Worthington Pump 
& Machinery Corp, Harrison, N. J. 


ELECTRIC VALVE—For control of water 

to air conditioners and humidifiers, Type H 
valve has special method for attaching BX 
cable. Lower half of coil housing is empty, 
which allows wires from BX cable to be pushed 
into this space after connections are made to 
coil leads. Supreme Electric Products Corp, 
Rochester, N. Y. 


S BLAST HEATER—For heating, ventilating, 
air-conditioning and process applications, 
this blast heater has patented expansion bend 
to allow each tube to expand and contract 
without affecting adjacent tubes. Seamless 
cylindrical headers and tubes. All steam-carrying 
passages of heater condenser are pure copper 
or copper alloy to eliminate electrolysis. 
Modine Mfg Co, Racine, Wis. 
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RADIAL AIR - CONDITIONING COM- 

PRESSOR — Seven compressing cylinders 
are arranged in a circle around crankshaft. 
Balanced construction; operating speeds up to 
1750 rpm. Built in sizes of 100 to 75 hp. Large 
valve areas combined with small lift provide 
quiet operation. Auxiliary intake ports, opened 
by piston as it completes downward stroke, 
accelerate cylinder-air intake. Airtemp, Inc, 
Detroit, Mich. 


AIR-FILTER PANEL—“‘‘Air-Maze’’ panels 

are alternately spaced flat and crimped gal- 
vanized wire screens enclosed in a 16-gage steel 
frame with open-end lubrication. Stock sizes 
are 2- and 4-in. thick in 10x20, 20x20 and 16x24 
in. Recommended capacity is 2 to 24 cfm per 
sq in. Air-Maze Corp, 812 Huron Rad, Cleve- 
land, Obio. 


AUTOMATIC AIR HEATER—For indus- 

trial use, Smith automatic coal-fired air 
heater is essentially a combustion chamber to 
which coal is fed automatically by stoker under 
automatic control. One motor, thermostatically 
controlled, drives both fan and _ underfeed 
worm stoker. Air passes into combustion cham- 
ber and mixes with any unconsumed gas, which 
is burned before passing through heavy per- 
forated arch. Will heat air up to 700 F. 
James Campbell Smith Inc, 16374 Euclid Ave, 
Cleveland, Ohio. 


UNIT HEATER AND COOLER—Direc- 

tional rotating louvre can be set at any 
angle. 2-speed motor gives either high or 
medium air delivery. All-copper core for 
heat-transfer surface has heavy seamless copper 
tubes and copper fins bonded together. Model 
A unit has 12-in. fan, maximum air delivery 
of 334 cfm, heat output of 36,000 Btu per hr. 
Model AA has 16-in. fan, maximum air delivery 
of 610 cfm, heat output of 54,200 Btu per hr. 
Hexcel Radiator Co, Racine, Wis. 


HUMIDIFIER—‘'Grid’’ humidifier may be 
attached either in front or back of unit 
heater, or as an individual unit. Operation of 
humidifier is at temperatures higher than 
room, which causes quick absorption of 
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BRINE PUMP 


humidifying fluid or gas. For manufacturing 
plants that require variation in humidity con- 
ditions due to special processes or conditions. 
Unit Heater & Cooler Co, Wausau, Wis. 


BRINE TANK—Multi-compartment tank 

prevents cold brine from being affected by 
warmer return brine. With compartments Nos. 
1, 2, 3 and 4 full, consumption begins at No. 
4, No. 5 being empty. Brine pumped from No. 
4 returns to No. 5, and as No. 4 is empty, 
brine is taken from No. 3, warm brine still 
returning to No. 5, which fills up and oyer- 
flows into No. 4. This uses only lowest temp- 
erature brine for cooling without increase in 
initial temperature at any time. Carbondale 
Div, Worthington Pump & Machinery Corp, 
Harrison, N. J. 


7 AIR FILTER—Impingement-type filter has 

four successive stages of filtration, in form 
of two endless curtains, arranged to rotate so 
that curtain face, on dirty-air side, will be 
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CE WATER PUMP 


cleaned before 


clear-air side. 
First stage collects heavier parts of dust and 
breaks up air stream, thus causing it to assume 
more intimate contact with adhesive surface. 
Staynew Filter Corp, Rochester, N. Y. 


returning to 


8 AMMONIA COMPRESSOR — High-speed, 

multiple-cylinder ammonia compressor fol- 
lows general construction of York vertical 
single-acting compressors. Light-weight valves, 
pressure lubrication throughout and high rota- 
tive speeds. Built in sizes to furnish from 100 
to 800 tons of refrigeration. York Ice Machinery 
Corp, York, Pa. 


OIL CHILLER—Shell-and-tube unit; for 

multiple-stage cooling of cold-test oils, 
rapid refrigeration, etc., has 1170 sq ft effective 
chilling surface. One packing gland to 146 
sq ft of chilling surface and special design 
which prevents loss of solvent. Specially de- 
signed scrapers keep tube surfaces free of wax. 
York Ice Machinery Corp, York, Pa. 
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DUST AND BLOWER HOSE—For protection 
against lung disease of silicosis. Carcass of hose 
supported by steel-wire helix and finished with 
outside corrugations to lend flexibility. Made 
in three thicknesses of pure gum tube; size 
range 2 to 12 in. U S§ Rubber Products, Inc, 
1790 Broadway, New York, N. Y. 


WET-SURFACE PAINT — ‘‘Wet-X-Hale,”’ 
when mixed with paint and varnishes, can be 
applied directly on to damp, moist and wet- 
from-rain surfaces. In spite of moisture deposit 
on surfaces and moisture in air, reaction of this 
compound said to deposit paint firmly on sur- 
face because it absorbs water, then separates 
from paint and forces itself with absorbed 
water through paint to top of film, where it 
decomposes and evaporates. Wet-X-Hale Paint 
Compound Co, 572 Greenwich St, New York. 


STEAM HOSE—A steam- and _heat-resisting 
rubber tube wound with 4 plies of high-strength 
asbestos cord alternating in direction; cords 
rubber cushioned and rubber wrapped. ¥2-, 34-, 
1-, 144- and 1¥4-in. ID sizes for 175 to 200 
Ib pressure. Maximum length 50 ft. U S$ Rub- 
ber Products, Inc, 1790 Broadway, New York, 
NY. 


INSULATION—"‘Mikolite,’’ cork-like mineral 
insulation, made from micacious ore heated under 
2000 F for 16 sec and expanded to approxi- 
ately 20 times original size. Weight changes 
from 80 to 7-12 Ib per cu ft and substance be- 
comes porous. Highly insulative, fire proof, 
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l HUMIDIFIER—Humidity box is essentially 
a spray chamber with water filter and 
nozzle, air filter-eliminator or baffle, and drain 
fitting. Where less than 30-lb-per-sq-in. water 
pressure is available, an electric vaporizer may 
be used to secure atomization. Although illus- 
tration shows two humidifier units on warm- 
air outlets of blower-type unit heater, humidi- 
fier can be used with propeller-fan unit heaters, 
or with any warm-air current, whether in free 
air or duct. Supplied with or without fans 
or blower units. Air Conditioning Supply Co, 


1893 E 55th St, Cleveland, Ohio. 


FAN-TYPE HEATER—Motor driven, 4- 

bladed aluminum fan, running on graphite- 
impregnated bronze bushing, dissipates heat 
from surface of circular grid and _ circulates 
warm air. Heat can be directed wherever 
needed by moving adjustable reflectors. Heat 
source is cast aluminum grid, poured around a 
Calrod heating element. American Foundry 
Equipt Co, 555 S$ Byrkit St, Mishawaka, Ind. 


UNIT HEATER — ‘Multiple Projection’’ 
heater for ceiling mounting has two ex- 
tended surface coils contained within metal 
casing. Motors are mounted out of air path; 


HOSE, PACKING 


moisture proof and impervious to decay. Cap- 
able of withstanding mixing with binders such 
as cement, mortar, etc. Mikolite Co, 1317 
Union Ave, Kansas City, Mo. 


HEAT-INDICATING PAINT—Changes color 
on exposure to heat. A series of 5 permanent- 
changes (ranging from 300 to 734 F) and 
seven retroactive (from 122 to 464 F) color 
paints are available, with safety margin of 
25 F. Permanent-change paints require re- 
coating after each change, retroactive paints 
are good for 25 to 50 changes. Either exterior 
or interior; will last at least 1 year. Efkalin 
Co, Greenwich St, New York, N. Y. 


STEAM HOSE—Tube A and insulating layers 
C and E of special heat-resisting rubber com- 
pound; reinforcement of high-tensile steel wire 
B and D which cannot burn out or deteriorate. 
Wire is applied in braided form with opening 
large enough to permit rubber to rivet itself. 
Outside of wire braid and underneath cover is 
embedded additional braid of asbestos cord F 
to protect cover from burning. Heavy, long- 
wearing black rubber cover G compounded 
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new 4-blade fan is used. Two, three or more 
fans. This unit is an extension of recently an- 
nounced single-fan heater. Trane Co, LaCrosse, 
Wis. 


UNIT HEATER—‘‘Thermolier DeLuxe’’ 

unit is an industrial heater in a modern 
housing finished in crackle black and satin 
chrome. Heat distribution has been improved 
by new angular louvres which provide wide- 
spread heat flow. Inlet and outlet pipes have 
been relocated at rear, and specially-designed 
motor and fan are concealed. Grinnell Co, Inc, 
Providence, R. I. 


HEATING-SYSTEM CONTROL—‘‘Radisotat’’ 
consists of power transformer, secondary wind- 
ings of which supply potentials to a full-wave 
rectifier tube and thyratron tube. Rectified dc 
operates through a Wheatstone-bridge circuit 
to control thyratron tube with associated relay 
which controls stoker motor. Resistance coils 
are mounted on outside of building, in boiler 
water, in return line from radiators and form 
parts of circuit. Unit operates stoker intermit- 
tently, furnishing just enough steam to balance 
heat input to radiators with heat loss to out- 
side atmosphere. Gaylord Mfg Co, 1227 Wash- 
ington Blvd, Chicago, Ill. 


BACTERIA CONTROL—‘‘Oakite  Airefiner,’’ 
when added to air-conditioning recirculating 
water used to wash or scrub air, is claimed to 
keep waste water sterile and prevent growth of 
slime and algae. Completely soluble, trans- 
mits no odor, and provides a stable, colorless 
solution that is safe and nontoxic. Oakite 
Products, Inc, 22 Thames St, New York, N. Y. 


UNIT HEATER—Addition to line has capaci- 
ties from 198,000 to 383,000 Btu at 60 F en- 
tering-air temperature, with steam pressures 
from 2 to 150 lb. Air volume is 3200 cfm. 
All cast-aluminum fin heating section in one 
part and bonded to high-test alloy-iron steam 
chamber. For industrial applications. Unit 
Heater & Cooler Co, Wausau, Wis. 


AND PAINTS 





with special anti-oxidant (‘‘Agerite’’). Sizes 
3¥g to 22 in. B F Goodrich Co, Akron, Ohio. 


ASBESTOS PACKING—‘‘Prenite 20M’’, a sul- 
phur-free, ‘‘Neoprene’’-bonded, compressed 
asbestos sheet offers high resistance to oil and 
refrigerants such as Freon, methychloride and 
sulphur dioxide. Made in 50x50-in. sheets of 
11/32-, 1/64- and 1/16-in. thickness. B F Good- 
rich Co, Akron, Obio. 


WATERPROOFING — ‘“‘Super-Por-Seal’’ ap- 
plied to clean, dry concrete, stucco or masonry 
surfaces as a check against staining and efflores- 
cence of buildings. May be applied with brush 
or spray apparatus. Covering capacity of 150 
to 200 sq ft, one coat; or 80 to 100 sq ft, two 
coats. Truscon Laboratories, Detroit, Mich. 


STEAM HOSE—‘‘Great Seal Asbestos Cord’’ 
hose a 4-ply asbestos cord wound spirally in 
alternating directions around a steam- and 
heat-resisting tube embedded in rubber. 1-, 
3/4-, 1, 114- and 114-in. ID sizes for 175 to 200 
Ib pressure. Does not char under high tempera- 
tures. Maximum length 50 ft. New York Belt- 
ing & Packing Co, 1 Market St, Passaic, N. J. 


ELECTRICAL-RESISTANT ENAMEL — Black 
enamel dries to a rubber finish, is tough and 
has high electrical resistance. Applied by spray- 
ing for finishing electrical apparatus such as 
switchboards and instrument boards. Maas & 
Waldstein Co, 420 Lexington Ave, New York. 
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PILLOW BLOCK—For mounting in any 

position, this pillow block has two oil 
reservoirs. Upper one feeds shaft as needed 
through graphite plugs and _pressure-packed 
channels. Unconsumed oil is diverted through 
grooves into lower wool-packed reservoir, and 
is again fed to shaft and bearing through feed 
plugs. Claimed to operate for long periods on 
single oiling, and to have large bearing area. 
Randall Graphite Products Corp, 609-613 W 
Lake St, Chicago, Ill. 


REMOTE MECHANICAL CONTROL — 
Positive remote control adapted to ‘‘U S 
Varidrive Motor’’. Bearing supports, shafting, 
sprockets and chains have been standardized. 
U S Electrical Motors Inc, Los Angeles, Calif. 


DUMP TRUCK — Electric dumping-shovel 

scoop truck for handling in close quarters. 
Will pick up 10 to 15 cu ft in one load which 
can be elevated and dumped at considerable 
height. Yale G Towne Mfg Co, 4530 Tacony 
St, Philadelphia, Pa. 


FLEXIBLE COUPLING — Compact unit 

made with one body in form of a flange 
which bolts to clutch, flywheel or brakedrum. 
Flange-body design reduces over-all length of 
standard L-R coupling by one-third. Sizes 3 to 
14 in., bores for 2500 hp at 100 rpm. Lovejoy 
Tool Works, 4976 W Lake St, Chicago, Ill, 


V-BELT DRIVES—Pivoted motor base said 

to improve V-belt performance by main- 
taining constant tension in belts. Tension re- 
moved from belts when motor is not running, 
permitting belt to ‘‘rest’’, gives longer life. 
Vertical, ceiling, and floor-mounting types. 
Roockwood Mfg Co, 1801-2001 English Ave, 
Indianapolis, Ind. 


MAGNETIC CLUTCH—Cage floats around 

friction elements, thereby eliminating un- 
even wear. Latch-and-groove lock design pro- 
vides quick adjustment. Either dry or wet 
application; automatic self alignment. Stearns 
Magnetic Mfg Co, Milwaukee, Wis. 


PILLOW BLOCK—For service involving 

heavy end thrust. Entire radial load taken 
by roller bearing, while forces tending to dis- 
place shaft axially are borne by ball bearing. 
A spherical, 2-part, oil-tight housing provides 
self-alignment and is equipped with a levelling 
device for oil lubrication. Shaft sizes from 
3y5 to 10 in., and radial load capacities up 
to 250 tons. Fafnir Bearing Co, New Britain, 
Conn. 


SCREW TAKE-UP — For conveyors and 

elevators, this mechanism has adjusting 
screw protected from dust and dirt by inverted 
U-shaped shield. Sliding-base casting, carrying 
bronze adjusting nut, is cored out to slide 
freely over shield. Adjusting screw remains 
stationary inside steel frame. Jeffrey Mfg Co, 
Columbus, Ohio. 


MULTI-V BELT—Close matching of mul- 

tiple belts equalizes strain and load carry- 
ing. Load is carried by a layer of heavy 
low-stretch, high-tensile cord, placed on a 
neutral section between rubber high-tension and 
high-compression sections. Surface wear is 
taken by elastic-fabric envelope with weave on 
the bias. Goodyear Tire & Rubber Co, Inc, 
Akron, Ohio. 


l DRIVE PROTECTOR — ‘“‘Saf-Driv’’ re- 

lay, for protection against motor-drive 
or belt failure is mounted so pulley is driven 
by belt or drive being protected. Pulley drives 
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a shaft carrying centrifugal governor. In oper- 
action, rotation force tips a mercury switch to 


close circuit. If drive fails or belt breaks, 
mercury switch tips back, breaks circuit, and 
sounds alarm or shuts down system, or both, as 
desired. General Combustion Corp, Engineering 
Bldg, Chicago, Ill. 


l V-BELT FASTENER—“‘Alligator’’ V-belt 

fastener joins together C-section V-belts 
of fabric-core, cross-weave construction. Alloy- 
steel rocker pin supported in bronze bushings. 
Special method holds end plate to belt end 
without weakening belt or bulging its sides. 
Flexible Steel Lacing Co, Chicago, Ill. 


PULLEY COVERING—Liquid covering, which 
gives a leathery adhesive surface to pulley, is 
applied in two coats. First coat dries in one 
hour, second in five hours. Manufacturer states 
that product provides clean and dry surface 
which will not attract dust or lint. One gallon 
covers 100 sq ft of pulley surface, two coats. 
Warren Pulley Cover Co, Inc, 15 Union St, 
Lawrence, Mass. 


BELT HOOKS—‘Wiregrip’’ hooks mounted on 
special cards, permitting workmen to cut off 
desired number without destroying others. Made 
of finest wire available and said to stand long 
continuous, hard usage. May be applied with 
any standard belt lacer. Armstrong-Bray & Co, 
308-310 N Sheldon St, Chicago, Ill. 


V-BELTS—Use of cords, soaked with liquid 
rubber, as tension members of V-belts said to 
increase belt life. Rubber-soaked cords cement 
themselves to surrounding rubber belt, minimiz- 
ing loosening of tension members as belt flexes 
and bends around sheaves. Used in Gates 
“‘Wulco”’ belts. Gates Rubber Co, Denver, Colo. 
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REMOTE-CONTROL CLUTCH RELEASE 
latch mechanism is 
connected to yo':e of standard ‘‘Hilliard’’ fric- 
tion clutch. Release box mounted at position 
shown or at some other location, providing 
that lever is three times as long as distance 
from fulcrum to shaft. May be operated with 
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or without pushbuttons. Small current required 
as release opens its own Circuit as soon as it 
Operates, giving protection against arcing. 
Hilliard Corp, Elmira, N. Y. 


DIFFERENTIAL CONTROL—Three paral- 

lel shafts operating in oil bath within unit 
housing. Gears of 1:1 ratio drive between shaft 
1 and differential gearing. Between shaft 3 and 
differential gearing is 1:1 chain drive. For 
automatic control service, shafts 1 and 3 are 
connected to driven machine or machines. 
Shaft 2 is connected to speed-changing screw of 
Reeves transmission. When shafts 1 and 3 are 
driven in same direction at same speed, shaft 2 
stands still. When speed of driven machine 
varies above or below desired speed, variation 
is transmitted to shaft 2 which speeds up or 
slows down transmission until synchronous 
speed is restored. Reeves Pulley Co, Columbus, 
Ind. 


AUTOMATIC CLUTCH — Three principal 

parts: drive plate keyed to drive shaft; 
movable plate, upon hub of which is keyed a 
pulley, sheave or sprocket —entire assembly 
being mounted on a quill; and floating on a 
shaft, actuating unit equipped with time-lag 
adjusting mechanism and centrifugal weights 
which operate movable clutch plate as actuating 
unit comes up to speed. Size range of 1/20 to 
350 hp, speed range of 600 to 3600 rpm. 
Dickson Automatic Clutch Co, 606 S§ Hill St, 
Los Angeles, Calif. 


ELECTRIC HOIST—‘‘Load Lifter Junior’’ 

built in sizes to lift 350 and 750 Ibs. Lifting 
speed of 20 fpm with rated capacity loads. 
Push-button control unit suspended from. hoists. 
Enclosed ball-bearing motor, electrical motor 
brake and automatic mechanical load brake. 
Gearing and mechanical load brake operate in 
oil bath. Shaw-Box Crane and Hoist Co, Inc, 
Muskegon, Mich. 


5 MATERIALS FEEDER—For coal, ore, rock, 
etc, electro-magnetic feeder uses ac. Power 
is received through wall-mounted rectifier, auto 
transformer and amplitude speed-adjusting switch. 
Straight-line reciprocating armature, mounted 
between two pole pieces, splits ac cycle, send- 
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ing half of sine wave to each pole piece. Two 
types, suspended or rubber-mounted on founda- 
tion. Allis-Chalmers Mfg Co, Milwaukee, Wis. 


6 FLEXIBLE COUPLING—Type W flexible 
coupling has one set of jaws made in form 
of a removable ring which is held in place and 
driven by 3-, 5-, 7- or 9-hexagon head alloy- 
steel capscrews operating from jaw body. 
Cushions are free floating between metal jaws 
and retained in place by steel band. Bores of 
114 to 14 in. 2 to 2000 hp at 100 rpm. Lovejoy 
Flexible Coupling Co, 4976 W Lake St, Chicago, 
Il. 


FREE - WHEELING CLUTCH — Multiple 

cams, spaced alternately with hardened 
ground-steel rollers, distribute load evenly on 
each cam. Cam action governed by two leaf 
springs that contact shouldered surfaces milled 
at each end of cams. Point of spring contact 
at center creates rocking action so that when 
speed of inner and outer races synchronize, 
cams immediately lock. A ball bearing at one 
end separates members and stabilizes load. 
Opposite end of unit is prepared for attachment 
of sprocket wheel, ratchet arm, or belt pulley. 
Morse Chain Co, 7601 Central Ave, Detroit, 
Mich. 


VARIABLE-SPEED MOTOR PULLEY — 

Unit is mounted on standard shaft exten- 
sion of constant-speed motor. Through hand- 
wheel control, sliding base on which motor and 
unit are mounted is moved forward or back, 
varying diameter of a set of adjustable disks 
from which V-belt runs to driven machine. 
7 sizes, from fractional to 7% hp; speed 
ratios of 3 to 1. Reeves Pulley Co, Columbus, 
Ind. 


FLEXIBLE COUPLING—‘‘Rybeck”’ flexible 

coupling, full floating, semi-universal joint, 
transmits torsional load through groups of 
Swedish-steel laminated springs confined in a 
housing to eliminate all motion except deflec- 
tion. Alloy-steel driving pins, heat treated, are 
pressed into steel hubs and fit into holes 
drilled into torque sleeves, held in alignment 
by housing. T L Smith Co, 2813 N 32nd St, 
Milwaukee, Wis. 


l VIBRATING SCREEN—Electro-magnetic 

motor, attached mechanically to screen, 
is powered through a rectifier and small auto 
transformer, permitting use of standard ac. 
Dual magnets apply force equally in both 
directions eliminating springs. Rectifier splits 
ac cycle into halves and delivers each succes- 
sive half wave in turn to upper and lower 
magnets. Reciprocating motion is transmitted 
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to screen without any revoiving parts. Allis- 
Chalmers Mfg Co, Milwaukee, Wis. 


l VARIABLE-SPEED CONTROL — Single 

shaft has two adjustable V-belt pulleys 
which vary in diameter as their distances from 
driving and driven pulleys are changed. Over 
90% efficient, and offers infinite speed selectiv- 
ity within ratios of 5 to 1. Size range of 14 to 
742 hp. Columbia Vari-Speed Co, Wheaton, Ill. 


l PILLOW BLOCK—‘‘Cushioned Bronzoil’’ 

bearing, developed for fan and blower 
service, has synthetic-rubber insulating band 
enclosing inner unit. Bronze bushing is oiled 
by capillary action from reservoir in cast-iron 
inner housing. Inner unit supported on split 
pressed-steel outer housing which is self-align- 
ing. Dodge Mfg Co, Mishawaka, Ind. 


l 3 SMALL HOIST—Will handle loads up 

to 500 lb. Although gearless, has lifting 
ratio of 15 to 1, obtained by winding cable on 
large drum as smaller drum unwinds. Motivated 
by sprocket and endless chain. Latch acts as 
ratchet while load is raised, and is disengaged 
in lowering, instantly engaging when released 
and stopping downward movement. Hoist 
travels on 114-in. pipe or I-beam. Newo Hoist 
Co, 17309 Fernway Rd, Cleveland. 


l 4 OIL-FILM BEARINGS—These bearings 
are interchangeable in size with existing 


types of ball and roller bearings made to inter- 
national standard dimensions. Unlimited life 
as load is carried entirely on oil film. Hub 
journal is formed with lips on either side that 
collect oil flowing by gravity from housing and, 
due to journal hub rotation, oil is forced under 
centrifugal pressure out between various shoes 
or blocks. Fast Bearing Co, Hampden Ave and 
23rd St, Baltimore, Md. 


l ELEVATOR BUCKET—‘‘Super Salem’’ 

bucket reinforced at digging lip, front 
corners and along back. Made in 21/x21,- 
to 30x8-in. sizes, either steel, copper, brass, 
aluminum, Monel metal, or stainless steel. 
Additional strength and greater resistance to 
wear are claimed for this construction, with- 
out increase in weight. Link-Belt Co, 307 N 
Michigan Ave, Chicago, Ill. 


l SELF-LUBRICATING BRONZE BEAR- 
INGS—Made of porous metal impreg- 
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nated with oil (metal said to have average 
porosity of 32%, which is fully impregnated 
with oil). Bearings are high in strength and 
able to stand rough handling without distor- 
tion. Keystone Carbon Co, St Marys, Pa. 


l SPEED REDUCER—Addition to line 

of worm-gear speed reducers has cen- 
ter distance of 71/4, in. with ratios of 37 to 
1 up to 2450 to 1. Ratings range from 1/2 
to 2714 hp in single-reduction output-torque 
ratings of 12,600 to 21,000 in. lb in double- 
reduction types. Foote Bros Gear & Machine 
Corp, 5301 Southwestern Blvd, Chicago, Ill. 


l SELF-GUIDING BELT CONVEYOR— 

Conveyor belt is molded with a _ con- 
tinuous center-guide strip on underside. Anti- 
friction idler with deep groove on _ central 
roller confines guide strip on both runs. 
Belt maintains central carrying position at 
all times, even when conveyor is tilted at a 
considerable degree. Link-Belt Co, Chicago, Ill. 


l BELT-CONVEYOR CARRIER — Light- 

weight, rigid-truss frame is supported 
on two parallel pipes. Carrier brackets are 
clamped to pipes without boring holes. By 
using standard piping, light sturdy conveyor 
frame can be quickly assembled from stand- 
ard materials. Rocker mounting permits car- 
rier to tilt in either direction with travel of 
belt. Stephens-Adamson Mfg Co, Aurora, Ill. 


TESTING SIEVE SHAKER—For testing fine 
materials, ‘‘End-Shak’’ sieve shaker has sim- 
plified hold-down device which permits 1 
to 13 sieves to be put in place and removed. 
Combined reciprocating and turning motion 
causes sample to spread uniformly over sieve 
surface. Newark Wire Cloth Co, Newark, N. J. 
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PORTABLE PYROMETER — Millivolt- 

meter portable indicating pyrometer mea- 
sures temperatures up to 3000 F, using thermo- 
couple and extension leads. Cobalt magnet 
permits increased sensitivity and widened scale 
for more accurate readings. High-resistance 
millivoltmeter movement is double pivoted and 
shielded to prevent effects of stray fields. Molded 
dust- and moisture-proof Bakelite case. Bristol 
Co, Waterbury, Conn. 


PYROMETER CONTROLLER — Round- 

chart ‘‘Pyromaster’’ controller is a potentio- 
meter-pyrometer, made either as a pneumatic 
or electric instrument. Automatically _ self- 
balancing and self-compensating for cold-end 
temperature changes. Pen arm actuated in 
small steps that follow each other at a rate 
depending on rate of change in thermocouple 
temperature. Not affected by plant vibration. 
Bristol Co, Waterbury, Conn. 


POTENTIOMETER-PYROMETER — Much 

the same as instrument described imme- 
diately above. Operating mechanism consists 
of highly-dampened sensitive galvanometer, 
pivoted in jewel bearings; relay unit actuated 
by galvanometer to operate motor that balances 
electromotive force from thermocouple and 
positions pen arm and scale indicator. Provides 
for direct markings on 12-in. roundchart and scale 
indication on large dial. Bristol Co, Water- 
bury, Conn. 


TEMPERATURE GAGES—Dial-and-pointer 

gages first industrial application of ‘‘coil 
within coil’’ design for bi-metal temperature- 
sensitive element. All-metal temperature element 
is sheathed within stainless-steel stem. Circular 
dial case, 3 in. in diameter, mounted at right 
angles to and at top of stem. Weston Electrical 
Instrument Corp, Newark, N. J. 


INTEGRATING FLOWMETER — ‘‘Centri- 

max’’ flowmeter integrates directly by mak- 
ing use of centrifugal forces exerted by flyball 
governor. A_ tilting manometer, balanced 
against integrator centrifugal force, moves as 
manometer pressure yaries and shifts mercury 
level in U tubes. At beam end, magnetic 
switch closes and opens to govern integrator 
rotation speed. Records up to 3000 lb per sq 
in. Leeds & Northrup Co, 4902 Stenton Ave, 
Philadelphia, Pa. 


LIQUID-LEVEL CONTROL—Float chamber 

A consists of cast-iron chamber in which 
ball float rises and falls according to liquid- 
level changes. On top of float is a rod which 
moves in and out of tube fastened to top of 
float chamber. Tube and chamber are subjected 
to internal pressure as situation may call for. 
Around outside of tube at its top is coil whose 
leads run to control box B. Rod moving in 
and out of coil changes electrical characteristics, 
causing relays to function in control box, thus 
actuating connected equipment. J G Russell 
Co, Inc, 103 Boston St, Boston, Mass. 


BOILER-WATER CONTROL—Combination 

high-pressure-pump control and low-water 
cutoff starts and stops boiler-feed pumps accord- 
ing to boiler-water level. Two controls have 
separate operating levels, and differential be- 
tween two circuits is adjustable. Flexible metal- 
lic bellows transmits float power to outside 
switch mechanism. If pumps should stop and 
water level drop abnormally, cutoff stops stoker 
or oil burner and closes alarm circuit. For 
steam pressures up to 150 lb. McDonnell & 
Miller, Wrigley Bldg, Chicago, Ill. 


THERMOMETER — ‘‘Mono-Therm’’ _indi- 

cating and recording thermometer has 
thermal system which provides permanent seal 
for actuating medium. Entire system welded 
or braised to reduce possibility of leaky joints. 
Either vapor-pressure, gas-filled, or liquid-filled 
types. Foxboro Co, Foxboro, Mass. 











FLOMETER INTEGRATOR—Electric inte- 

grator for flowmeter totalizes flow once 
every 15 sec. of a gas or non-viscous liquid 
through a closed line. A flat-disk cam, designed 
to coincide with flow law, mechanically com- 
putes square root of differential pressure across 
an orifice plate or venturi tube in a pipeline. 
Value obtained is totalized by a counter and 
indicated on a 6-figure dial. A continuous 
Telechron motor operates counter through a 
train of gears. Bristol Co, Waterbury, Conn. 


l ELECTRIC COUNTER—Either reset or 

non-reset, 5-digit counter has constant 
load on operating mechanism. Indicating wheels 
are geared together, eliminating tendency for 
counter to skip. Only one number appears on 
dial at a time. Struthers Dunn, Inc, 139 N 
Juniper St, Philadelphia, Pa. 


l VIBRATING-REED TACHOMETER — 

For measuring totational or rpm speeds 
of motors, turbines, spindles, shafting, and 
vibrations per min of pneumatic hammers and 
drills, ‘‘Frahm’’ tachometer records speed to 
30,000 rpm. Illustrated is hand type which 
records when held against some _ stationary 
part of the machine. James G Biddle Co, 
1211-33 Arch St, Philadelphia, Pa. 


l PYROMETER — ‘“‘Bi-Optical’’ pyrometer 

based on use of light filters and color 
wedges which are transparent to a number of 
colors simultaneously. By using filters with 
a number of transparencies both for separation 
and toning down, complicated optical or me- 
chanical devices are made unnecessary. Scale 
ranges of 900 to 1900 C or 1700 to 3500 F. 
Pyrometer Instrument Co, 103-105 Lafayette St, 
New York, N. Y. 


1 VIBRATION PICK-UP—Bimorph crystal, 

mounted inside of aluminum case, flexes 
of its own inertia and sets up voltage impulses 
of exactly same wave form as that of mechani- 
cal motion. Response is practically linear up 
to resonant frequency of 2500 cycles. Pick-up 
used with oscilloscope and output to determine 
frequency, amplitude, and velocity of vibration. 
Sundt Engrg Co, 4238 Lincoln Ave., Chicago. 


l 4 PORTABLE BALANCING EQUIPMENT 

—For balancing large turbines, auxiliaries 
such as fans, exhausters, pumps and motors, 
this unit has two devices for measuring vibra- 
tion. ‘*Two-direction’’ yibrometer, at right, 
measures in two directions simultaneously and 
also indicates wave form. Single-direction meter 
is shown at center. Stroboscopic lamp with 
three neon tubes at left. Electrocon Corp, 6 
Varick St, New York, N. Y. 


15 AIR METER—For reading static pressures, 
velocities, cfm, drafts, etc, portable meter 
has gage, tubing, fittings, oil, data sheets in 
stiff carrying case, with pitot ‘‘static-head’’ 
tube. Transparent Bakelite gage does not 
leak while being carried, is easy to keep clean, 
and avoids errors due to parallax. Various 
types cover velocities from 400 to 8000 fpm 
or yacuums as low as 0.005 to.4 in. of water. 
Julian P Friez & Sons, Inc, Baltimore, Md. 


l TEMPERATURE CONTROLLER — 

““Tag’’ self-operating controller for in- 
dustrial applications where close control ob- 
tained with auxiliary power is mot necessary 
or where steam pressure is less than 10 Ib. 
Temperature range of 75 deg between limits 
of 30 to 450 F. Semi-balanced valves, 1/2 to 
2-in. sizes. C J Tagliabue Mfg Co, Park & 
Nostrand Aves., Brooklyn, N. Y. 


1 ELECTRIC FLOWMETER — ‘‘Meta- 

meter’’ principal of telemetering trans- 
mits readings from point of measurement to 
a distant recorder over a 2-wire circuit, teie- 
phone circuits included. All electrical con- 
tacts glass-enclosed. Bristol Co, Waterbury. 
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PYROMETER CONTROLLER — ‘‘Alnor’’ 


Pyrometer controller, for automatically 
controlling temperatures, operates on electronic 
principle similar to radio circuit. When tem- 
perature pointer with its vane approaches tem- 
perature setting, vanes of pointer and target 
interleave and produce a circuit change which 
in turn operates a relay. Heating current if 
electric is shut off, or in case of fuel firing, 
fuel valve is closed partially or completely de- 
pending on type of valve used. Red bull’s eye 
indicates whether heat in furnace is on or off. 
Illinois Testing Labs, Inc, 420 N LaSalle St, 
Chicago, Ill. 


TEMPERATURE AND PRESSURE CON- 

TROLLER—Compensator limits piston 
travel and prevents full stroke on each slight 
change of control pressure. One end of com- 
pensator has sliding contact with piston stem; 
other is attached to pilot valve and forms 
floating fulcrum. When control pressure drops, 
pilot-valye disk moves downward, operating 
pressure is admitted to cylinder, and stem 
moves upward causing floating fulcrum to move 
pilot-valve disk upward to neutral position. 
May be adapted to temperature control. Davis 
Regulator Co, 2541 Washtenaw Ave, Chicago, 
Hil. 


HEAT-OPERATED RELEASING LINK— 
“‘Quartzoid’’ link is sensitive, immune to 
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corrosion, and shatters at its rated temperature. 
Ability to carry loads up to 150 Ib eliminates 
necessity of ganging several solder links. Grin- 
nell Co, Inc, Providence, R. I. 


TIME-CYCLE CONTROLLERS — Two 

models have Bakelite cams, terminal panels 
for motor and circuit connections, and 15-amp 
““Staley’’ mercury switches, which on 110-volt 
non-inductive load circuit have capacity of 
1650 watts. Model 611 operates 1 or 2 Cir- 
cuits at 15, 30, 45 or 60 makes and breaks 
per min. Model 602 for more complex speeds. 
Electric Switch Corp, Columbus, Ind. 


TEMPERATURE RECORDER—“‘Electronic 

Instagraph’’, a 3-part unit: thermo-pho- 
tronic tube, potentiometer amplifier and re- 
corder. Photronic cell, responsive to thermal 
spectrum of a heated mass, reacts to spectrum 
by generating small electromotive force, which 
is measured, amplified, and recorded in terms 
of temperature. Illustration shows tube at cen- 
ter, amplifier at left, and recorder at right. 
Recorder uses strip-type chart with range of 
0 to 2250 F. Appoximate total weight 80 Ib. 
Bristol Co, Waterbury, Conn. 


WATER-LEVEL RECORDER—Two models, 

FW-1 and FW-2, first a curvilinear co- 
ordinate and second a rectilinear coordinate 
type. Both identical in construction except 
for pantograph mechanism of Model FW-1 
which provides vertical pen movement. Panto- 
graph, by introduction of added parts, increases 
float-wheel torque to slightly less than 1/2 in. 
oz, making it more sensitive and accurate. 
Either 6- or 3-in. diameter float, temperature- 





compensated clock movement. Julien P Friez & 
Sons, Inc, Baltimore, Md. 


POTENTIOMETER CONTROLLER—‘‘Ful- 

scope Micromax’’ air-operated potentiometer 
controller has same adjustable control mecha- 
nism used int ‘‘Fulscope’’ temperature, pressure, 
rate-of-flow, and liquid-level controllers. Tem- 
perature-measuring system gives automatic 
reference-junction compensation, positive bal- 
ancing of potentiometer circuit, and current 
standardization. Fulscope control unit operates 
in conjunction with Taylor ‘‘Motosteel’’ dia- 
phragm valve. Where precision valve action, Or 
both precision valve action and compensation 
for load changes, may be necessary to prevent 
deviation from control point, Fulscope can be 
supplemented with ‘‘Valve-Precisor’’ or ‘‘Dubl- 
Response’ control unit, respectively. Taylor 
Instrument Cos, Rochester, N. Y. 


FLOWMETER — ‘“‘Rotameter’’ has _ inter- 

changeable precision-bore metering tubes 
which are as large as pipeline carrying flow. 
With these interchangeable tubes, any number 
of rotameters can be made duplicates of each 
other and spare tubes supplied of same cali- 
bration as original tube. Capacity scales are 
etched into glass and colored pigment is fused 
into graduations and numerals. Rotation of float 
throws off foreign matter and makes meter self 
cleaning. Range of models from high vacuum 
to 1500 lb per sq in. and to meters with tube 
over 20 in. long capable of measuring flow 
ranges of as much as 200 to 1. Recorders, in- 
tegrators and automatic controller can be sup- 
plied; also made for automatic flow-control 
attachment. Fischer G& Porter Co, 110 W Penn 
St, Philadelphia, Pa. 
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% ABSOLUTE-PRESSURE INSTRUMENTS— 
For low-pressure measurement, line of in- 
struments for recording, indicating and con- 
trolling absolute pressure has flexible phosphor- 
bronze bellows to inside of which pressure 
medium under measurement is communicated. 
Connected with this assembly, and opposing 
its action, is a second identical metal bellows 
which has been evacuated and sealed, thus 
comprising an atmospheric-pressure compensa- 
tor. Applicable to distillation units, evaporators, 
condensers, vacuum-return lines, turbine-ex- 
haust pressures. Taylor Instrument Cos, Roches- 
ter, ING Y. 


l ELECTRIC FLOWMETER — “Synchro 

Meter’’ consists of a Ledoux bell-flow 
measuring mechanism and receiver containing 
indicating, recording and/or integrating in- 
struments. Transmitter is located at point of 
measurement of variable and receiyer at most 
convenient place. In diagram, contact arms of 
transmitter swing about points M and C and 
constant-speed cam swings lower contact arm 
in a continuous reciprocating cycle. Upper arm 
is positioned through stop HT. Receiver oper- 
ates in a similar manner, except that upper 
contact arm is positioned by reversing induc- 
tion motor. For 95 to 125 volts ac, 25, 50 or 
60 cycles. Bailey Meter Co, 1036 Ivanhoe Rd, 
Cleveland, Obio. 


l TACHOMETER—Two models: No. 500 

for 25- and 50-cycle ac, range of 750 to 
600 rpm; No. 501 for 50- and 60-cycle ac, 
range of 1000 to 3600 rpm. Dial graduation 
is in percentage, normal speed indicated by 
100%. Set to desired speed by rotating cover 
until appropriate figure comes in line with in- 
dex. Herman H Sticht & Co, 27 Park Pl, New 
York, N. Y. 


l THERMOMETER-THERMOSTAT CON- 

TROL—Combines dial thermometer with 
automatic thermostatic control. Line voltage 
micro-snap switches are used in thermostats 
and as limit switches in valves, making relays 
unnecessary on ac for all loads up to 110 
watts or 1-hp motor. Operates on a tempera- 
ture range of —40 to 650 F. Two types: LS1, 
with single-pole switch and plain bulb of 
bronze or steel; and LS1, with two indepen- 
dent single-pole switches with adjustable dif- 
ferential between ‘“‘high’’ and ‘‘low’’ switch. 
Sarco Co, Inc, 183 Madison Ave, New York, 
Ne 
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l MULTI-POINTER DRAFT GAGE—This 

gage is a mechanical diaphragm-operated 
unit consisting of a flat calibrated spring, a 
sealed link, and a power diaphragm supported 
by a second link pivoted at one end on a 
calibrated spring, at the other on sealed link. 
Draft applied to left side of diaphragm causes 
movement of system to left which is opposed 
by flat calibrated spring. Motion is transmitted 
by sealed link and carried by drive link to in- 
dicating pointer. For pressure indication, con- 
nection is made to right side of diaphragm; for 
differential pressure, connections are made to 
both sides of diaphragm. Units of 1 to 12 
diaphragms; semi-flush, or full-flush-mounted 
surface. Bailey Meter Co, 1036 Ivanhoe, Rad, 
Cleveland, Ohio. 


l DISTANT-READING WATER GAGE— 

‘*Eye-Hye’’ gage may be located on in- 
strument board or other convenient place, and 
connected to actual water gage on water 
column or boiler drum by means of copper 
tubing which may be bent around obstruc- 
tions as desired. Water level is shown on 
**Eye-Hye’’ gage by bright green liquid. Made 
for pressures up to 250 lb. Reliance Gauge 
Column Co, 5902 Carnegie Ave, Cleveland, 
Obio. 


TIME RECORDER—‘‘Chronolog’’ an_ instru- 
ment which provides printed record of pro- 
ductive and down time on any machine or 
operation, and may also show causes and ex- 
tent of idle time and a count of units pro- 
duced. National Acme Co, 158 East 131st St, 
Cleveland, Ohio. 


MODIFIED SCHERING BRIDGE—For deter- 
mining characteristics of liquid and solid die- 
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lectrics, modified Schering bridge applies high 
voltage only to test sample and to standard 
air capacitor. All adjustable elements are con- 
fined within grounded shield. Bridge intended 
for 60-cycle currents and air capacitor and 
sample holder rated 10 kv. Apparatus for other 
voltages and frequencies can be supplied. Leeds 
& Northrup Co, 4934 Stenton Ave, Philadelphia, 
Pa. 


PERMANENT METER CHARTS AND INK— 
“‘Permochart’”’ lasts 3 years under normal 
operating conditions. Pen recordings removed 
from smooth, hard surface with damp cloth. 
Non-inflammable and waterproof. Made to fit 
any meters. Also recording ink, in purple, red 
or green. Will start flowing instantly and 
easily without flooding, does not cake on pens, 
and dries quickly without smudging or spread- 
ing. Permochart Co, Pittsburgh, Pa. 


SMALL THERMOSTAT—Low-cost ‘“Micro- 
stat’’ temperature control for heating or cool- 
ing equipment with very small control differ- 
ential (wider if desired, easily adjustable). 
For low voltages (25 volts) yet able to carry 
electrical load of 75 watts directly off contact 
without relays. Incorporate ‘‘Alnico’’ sintered 
magnet with pure-silyer snap-acting contacts, 
heat-treated and seasoned bi-metallic elements. 
Pressed-metal case, ivory or silver finish and 
plastic base. Attractive design, 3/2 x 1% x 
114 in. Well-ventilated case to give great sen- 
sitivity and point control. Built-in thermo- 
meter. Bulletin No. TM. Julien P. Friez & 
Sons, Inc, Baltimore, Md. 
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l ELEVATOR GATE-CLOSING MECHAN- 
ISM—‘‘Torque’’ motor important part of 
this mechanism. Opening and closing lever 
attached to quadrant driven by motor which 
can be stalled on circuit at end of travel with- 
out taking more than approximately full-load 
current, and without over-heating. Motor is 
switched on by gate-control mechanism until 
gate reaches end of travel, then is stalled at 
full torque until next movement of car, which 
reverses motor to close gate. Motor said to 
be adaptable to other uses requiring on-and- 
off cycle. Obio Electric & Mfg Co, Cleveland, 
Obio. 


FIRE - PROTECTION UNIT — Portable 

unit has four 20-lb CO. and four pure- 
water extinguishers plus auxiliary equipment 
of an axe, two crowbars, rubber and asbes- 
tos gloves, blanket, first-aid kit, recharges for 
extinguishers, and gas mask. Unit may be 
handled by one person and is small enough 
to fit into elevators. Extinguishers shown at 
center are of new design in which pure water 
is expelled by pressure from CO. cartridge; 
four other extinguishers use dry CO. as ex- 
tinguishing medium. Standard or special units 
can be supplied. Walter Kidde & Co, 140 
Cedar St, New York, N. Y. 


SEALING GLAND—This gland, in use 

on new Cummins diesel, seals connection 
between fuel pump and governor. On one 
side of boot, gland is subjected to fuel oil 
ind on other side to lubricating oil, tempera- 
ture of which may vary from below zero to 
about 250 F. Boot permits longitudinal ex- 
pansion and contraction, and at the same time 
seals connection at each end. Seal is made of 
“Neoprene,’’’ which resembles rubber in elas- 


MISCELLANEOUS 





ticity, strength, resilience and abrasion resist- 
ance, but resists better deterioration of oil, 
chemicals, heat, etc. Rubber Chemicals Div, 
E I du Pont de Nemours & Co, Wilmington, 
Del, 


EMERGENCY SPRINKLER SHUT-OFF— 

“Tejax’’ sprinkler shut-offs made in two 
types, one for sprinkler head with crown up 
and one for head with crown down. Clasp- 
ing hook has specially-designed horn curved 
to slip into sprinkler yoke. When the sprink- 
ler is fitted to pole, it is operated through 
side lever. Tefft-Jackson Inc, 2 Allen Ave., 
Providence, R. I. 


BURIED PIPE AND CABLE DETECTOR 


—Locates and measures depth of buried 
pipes, cable, and other metal objects. Con- 


sists of transmitting and receiving radio sets, 
either 1-man or 2-man units. To trace a line, 
Operator, carrying receiver, follows path along 
which sustained signals are received. Almost 
all parts of ‘‘M-Scope’’ are standard radio 
equipment energized by dry cells. Individual 
units weigh about 8 Ib each; complete instru- 
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ment weighs approximately 22 lb. Fisher Re- 
search Laboratories Sales Co, 45 Rockefeller 
Plaza, New York, N. Y. 


ELEVATOR ROLLER-GUIDE SHOES— 

Consist of rubber-tired wheels, supported 
by a spring action similar to ‘‘knee-action’’ 
of automobile, which roll silently on elevator 
guides. Manufacturer claims quietness and 
smoothness of operation and greater economy, 
as no lubrication is mecessary. Otis Elevator 


Co, 1lth Ave. & 26th St, New York, N. Y. 


GAS INDICATORS—UCC gas _ indicators 

detect explosive or irrespirable gas-air mix- 
tures. Model 12-B, for detection of combus- 
tible gas or vapor, has graduated meter scale 
which indicates by direct reading whether 
combustible gas is present and whether con- 
centration is below, above or within explo- 
sive limits. Model B-1 (shown in illustration) 
combines three units in one to show presence 
of combustible gas, to indicate oxygen de- 
ficiency, and includes toxic chamber for de- 
termining CO and HS. Both have patented 
air-dilution valye by which incoming samples 
can be diluted with any volume of air, thus 
making it possible to detect flammable condi- 
tions which might not be indicated because 
of lack of oxygen in the atmosphere. Linde 
Air Products Co, 205 E 42nd St, New York, 
N. Y. 


LIQUID-HANDLING UNIT — Direct- 

pressure ‘‘Liquivator’’ consists of station- 
ary pressure tank to which an operating valve 
mechanism is externally connected. Counter- 
weighted displacement tanks within pressure 
tank provide power for valve control through 
leverage. Since valve mechanism is separate 
from tank, it may be assembled with any size 
tank for handling any given volume of liquid. 
Made in both metering and non-metering types. 
Either type can be furnished in self-contained 
or remote-control assembly to meet individual 
requirements. Morehead Mfg Co, Detroit, 
Mich. 
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WIRE-ROPE LUBRICATOR—For  eleva- 

tor ropes, lubricator consists of tank ex- 
tending across width of rope space, with flat 
wick extending from tank bottom and pressed 
tight between tank and ropes. Each rope cuts 
its own groove half its depth in wick within 
1 or 2 hr, then siphon action supplies lubri- 
cant. A compression board of special rust- 
and corrosion-resisting material holds wick in 
place, and may be tightened down by ad- 
justment nuts to retard oil flow. Sava Co, 205 E 
42nd St, New York, N. Y. 
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l AUTOMATIC STRAINER — Self-clean- 


ing strainer consists of conical drum 
revolving in cast-iron housing. Side drum has 
1¥g-in. holes with screening disks held in 


place by retaining rings. Screens may be brass, 
Monel metal, stainless-steel cloth or new type 
porcelain filter. Cylinder is revolved slowly 
by self-contained motor and on each revolution 
filter disks pass by washout connection where 
reverse flow automatically cleans filters. H A 
Brassert & Co, 310 S$ Michigan Ave, Chicago, 
Il, 






l BLUEPRINT BINDER AND HANGER 

—Made of light duraluminum with steel 
center hook that can be turned back for 
reference. Three telescoping binder screws 
with metal strip at back hold prints. Holes for 
permanent, or slots for temporary, insertion 
may be cut with knife or shears. Renewable 
title strip may be lettered to suit. Stock sizes 
are 18, 24 and 30 in. Wade Instrument Co, 
2246 Brooklyn Station, Cleveland, Obio. 


l LUBRICATING-OIL FILTER — Model 

CPHL liquid-line filter made mainly for 
horizontal oil lines. Plug in bottom of filter 
shell can be removed for draining. May be 
opened quickly for inspection and cleaning. 
Cutaway outline drawing illustrates construc- 
tion of high-pressure unit: inlet and outlet 
respectively A and B, wire-mesh frame of ra- 
dial fin C, reinforced core D, filter insert E, 
and retaining spring F. Staynew Filter Corp, 
Rochester, N. Y. 


l CONSTANT-LEVEL OILER — ‘‘Levo- 

matic’’ automatically maintains oil level 
in ring and ball bearings of motors, line 
shafts, pumps and other machinery having oil 
wells. As oil is consumed in bearing chamber, 
it is automatically replaced with fresh oil from 
reservoir. Trico Fuse Mfg Co, Milwaukee. 
LUBRICANT ADDITION—“‘‘Ball Roll’ 
like lubricating compound is added to oil or 
grease through normal lubricating devices or 
points. Claimed to disperse through lubricant 
in minute particles, forming a semi-fluid oily 
layer on 
times resistance to compression and nine times 
film strength of refined petroleum lubricant. 
Lubco Corp, Chicago, Il. 
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ACID-RESISTANT ALLOY—‘‘Hastelloys’’ A, 
C and D are particularly resistant to hydro- 
chloric acid, nitric acid and free chlorine, and 
sulphuric acid, respectively. A nickel-molyb- 
denum-iron alloy, 3B,  nickel-molybdenum- 
chromium-iron alloy, and C cast alloy of 
nickel, silicon, copper and aluminum. Haynes 
Stellite Co, Kokomo, Ind. 
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VOLTAGE REGULATOR—For control of 

large synchronous machines or in modified 
form for large dc generators, Type J has 
rocking-contact, motor-operated rheostat with 
high-speed contactors and relays which adjust 
machine-field current by acting in exciter-field 
current. Allis-Chalmers Mfg Co, Milwaukee, 
Wis. 


POWER FUSE—For service where short- 

circuit capacity does not exceed 600,000 
3-phase kya, 34.5-kv, 200-amp disconnecting 
boric-acid ‘‘de-ion’’ power fuse is hinged at 
lower contact to open approximately 75 deg so 
it can be used as disconnect switch operated 
by standard hook-stick. Westinghouse Electric 
& Mfg Co, E Pittsburgh, Pa. 


PLUG-IN INSTRUMENTS — Detachable 

instruments consist of two units: a socket 
with electrical connection jaws, and instrument 
mechanism mounted on a plate having electri- 
cal connection blades on the back and enclosed 
in weatherproof glass housing. Advantages 
said to be: socket provides its own switchboard; 
various instruments can be plugged in same 
socket to obtain volts, amps, watts, power 
factor, kwhrs, etc; and sockets can be installed 
and sealed off to provide convenient outlets 
for future installation of instruments. West- 
inghouse Electric & Mfg Co, E Pittsburgh, Pa. 
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l MOTOR-GENERATOR BASE—Top, sides 
and base flange pressed from single sheet, 
reinforced with V-shaped ribs welded by elec- 
tric-arc process. Ribs provide unusual strength 
and freedom from distortion, and all welds are 
stress-relieved after completion. Reliance Elec- 
tric & Engrg Co, 1088 Ivanhoe Rd, Cleveland. 


ELECTRIC PLIERS—For soldering lugs up 

to 1050 amp, or sweating pipe fittings up 
to 21. in. in diameter under continuous opera- 
tion (pipe fittings up to 4-in. diameter in in- 
termittent operation). Large size pliers work 
evenly from both sides, eliminate fire hazard, 
sweat joint without unmsweating adjacent con- 
nections, and hold work firmly while soldering. 
Ideal Commutator Dresser Co, 1025 Park Ave., 
Sycamore, Ill. 


AUXILIARY RELAY—For either ac or dc 

circuits, ‘“‘HGA’’ auxiliary relay can be fur- 
nished with operating coil from 1 to 5 amp dc, 
© to 250 volts dc, or 115 to 575 volts ac. 
Stationary contacts silver tipped and doweled to 
base to assure positive lineup with moving con- 
tacts, also silver tipped, which are mounted on 
a molded carrier attached to armature. Carrier 
forms barrier between movable contacts, increas- 
ing striking distance. General Electric Co, 
Schenectady, N. Y. 


CAPACITOR—Power-factor correction ca- 
pacitor consists of dielectric wound of lami- 
nations of thin linen paper interspersed with 
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two aluminum-foil electrodes. Stack is insu- 
lated from clamp and case by layers of insula- 
tion, yacuum-dried and ‘‘Dykanol’’-impregnated. 
5, 10 or 15 kva_ with voltage ratings trom 
2300 to 6900 volts. Cornell-Dubilier Corp, 4377 
Bronx Blvd, New York, N. Y. 


BUSHING-CABLE TERMINATORS — For 

7.5 to 30 ky, these terminators are designed 
to insure vacuum tightness under extreme con- 
ditions. Interchangeable stud connectors of 
hexagon hard-drawn copper rod; _ Seating 
shoulders of laminated spring bronze engage 
recesses in hexagons. Delta-Star Electric Co, 
2400 Fulton St, Chicago, Ill. 


DRUM CONTROLLERS — For reversible 

ac squirrel-cage motors, reversible or non- 
reversible multi-speed squirrel-cage motors, 
machine tools, etc. Fractional-horsepower drum 
controller has removable case, insulated cylin- 
der to which segments are secured without 
screws. Cutler-Hammer, Inc, 294 N 12th St, 
Milwaukee, Wis. 


METAL-CLAD SWITCHGEAR—Illustrated 

is 50,000-kva switchgear in which oil 
circuit breaker has been lowered by handwheel 
to truck and is ready for removal. Lifting and 
lowering device in stationary element is self- 
contained mechanism which automatically places 
circuit breaker in correct position to engage 
primary and secondary disconnectors. Delta- 
Star Electric Co, 2400 Fulton St, Chicago. 
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TOTALLY-ENCLOSED MOTOR — Skele- 

ton-type stator, deeply grooved on outside 
to increase radiation, has totally-enclosed ball- 
bearing endplates. External blower on front 
end directs cooling air around front endplate 
through a baffled back endplate down over 
bearing. Front end bearing carries thrust while 
back bearing is floating self-aligning type. 
Wagner Electric Corp, 6400 Plymouth Ave, 
St. Louis, Mo. 


OIL CIRCUIT RECLOSER—For 4-amp, 

2200- to 7500-volt current, this unit 
supplements line of ‘‘FP-19’’ reclosers. Auto- 
matic adjustment can be made for 1, 2 or 3 
reclosures with 3 sec between operations. It 
fault is still in line after last reclosure, device 
locks open. Minimum tripping current 15 amp. 
General Electric Co, Schenectady, N. Y. 


l DISCONNECT SWITCH—3-pole, 15-kv, 

1200-amp manual- or motor-operated 
switch for inverted mounting. Two fixed and 
one rotating insulators have flashover values of 
85 ky dry, 50 kv wet. Rotating ball-bearing 
blade first raises to parallel position, then 
changes to lateral movement and enters fixed 
full-floating contact. Delta-Star Electric Co, 
2400 Fulton St, Chicago, Ill. 


l RELAY-TRANSFORMER SETS — These 

units operate on ‘‘magnetic leakage’’ prin- 
ciple and produce own supply of low voltage 
for control circuit (20 volts). Transformers 
are built into relays to form compact unit. 
Of use where electrical loads to be handled 
exceed - current-carrying capacity of sensitive 
control instruments. Julien P Friez & Sons, 
Inc, Baltimore, Md. 


12 SQUIRREL- CAGE MOTOR — Motor 
frame contains two separate sets of air 
ducts, one internal and other external. Internal 
fan on rotor circulates warm air through 
internal ducts, walls of which are cooled by 
external fan blowing air through external ducts, 
Westinghouse Electric & Mfg Co, E Pittsburgh. 
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FOR THE MODERN POWER PLANT 





of C-H Power Plant 


Control and other 
equipment 

CONTROL FOR: 

Coal Unloading Machinery 
Conveyor Systems 

Coal Preparation Plants 
Magnetic Separators 


Water Supply 


Motorized Valve Control 
Systems—W ater and Steam 


Water Treating 

Ventilation 

Elevators 

Ash Handling 

Service Cranes 

Boiler Feed and other Pumps 
Forced and Induced Draft Fans 
Stoker Control 

Mctorized Steam Valves 
Safety Switches 

Eic., Ete., Ete. 








CUTLER: HAMMER 








Ps” 


= MOTOR CONTROL= 


@ Tying in with the trend in other constructions, modern 
Power Plants are having more and more functions designed 
integrally with the structure, “built-in” instead of “hung on” 
later. Here are increased responsibilities for the civil and 
architectural engineer and construction firm alike. 

Mainly automatic, these new functions call for specialized 
electrical control knowledge of the highest, yet most practical, 
order. And Power Plant designers are turning, just as their 
brothers in other fields have turned, to Control Headquarters 
. . . for the consultory knowledge which is so thorough, so 
adequate and advanced. And they are specifying electrical 

control equipment by name—Cutler-Hammer—to save them- 
selves time, trouble and expense. CUTLER-HAMMER, Inc., 


Pioneer Manufacturers of Electric Control Apparatus, 


1358 
St. Paul Ave., Milwaukee, Wisconsin. 


Consult with Cutler-Hammer Control Engineers in the planning stage. 
44 years of specialization in electrical problems at your service. 


C-H Magnetic Separator famed 
throughout Industry. 


The most 
thorough, 
most com- 
pletely en- 
gineered 
lineofValve 
Control. 


C-H 9586 Starter. Standard for thou- 
sands of applications. 
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l BUS SUPPORT—3-phase _ self-contained 

unit for mill service is 75 in. long and 
supports six (2 per phase) hollow-square, venti- 
lated 6-in. copper conductors on a short 220- 
volt switchboard bus. Clamps have rollers 
to permit bus expansion without stressing 
porcelain insulators. Delta-Star Electric Co, 
2400 Fulton St, Chicago, Ill. 


AIR-BREAK SWITCH — Blade-operating 

mechanism constructed to lock levers and 
linkages securely after initial setting is made. 
Future blade adjustments are made on _ imnter- 
connecting steel pipes underneath mounting 
base. Rated 2000 amp, 34.5 kv. Delta-Star Elec- 
tric Co, 2400 Fulton St, Chicago, Ill. 


CIRCUIT-BREAKER PANELBOARD — 
3 ‘“Nofuze’’ panelboard designed for 115-, 
115/230-volt ac service in a range of 4 to 40 
circuits in two circuit steps. Bus arrangements 
are provided for single-phase, 3-phase, 2-wire, 
and 3-phase, 4-wire services, with branch cir- 
cuit ratings of 15 to 50 amp. Westinghouse 
Electric & Mfg Co, East Pittsburgh, Pa. 


OIL CIRCUIT BREAKERS—Operate on 

oil-blast principle and are identified as 
types FLO-1A, -1B, and -1C for interrupting 
ratings of 50,000, 100,000 and 175,000 kva fe- 
spectively at 15,000 volts. Horizontal break 
with three poles in single rectangular steel 
tank. General Electric, Schenectady, N. Y. 


5 SWITCHGEAR—Used for across-the-line 
control of a 400-hp, 220-volt, 3-phase 
squirrel-cage induction motor driving a 250-kw 
dc generator and 20-kw exciter. Front hinged 
door carries overload, under yoltage, tempera- 
ture relays, control switch, etc. Delta-Star 
Electric Co, 2400 Fulton St, Chicago, Ill. 


MOTOR—Vertical, hollow-shaft, squirrel- 
cage, low-starting-current induction motor 
for deep-well pumping has simplified oiling 
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system, ball-type guide bearing, high full-load 
speed, adequate starting torque, double-end 
ventilation, and full mechanical protection. 
General Electric Co, Schenectady, N. Y. 


CABLE TERMINATOR—For use on oil- 

pressure cable. Lower end has standard 
wiping sleeve, top and expansion stud. Ex- 
pansion member is oil-tight bronze bellows 
gasketed to external parts, and permits free 
expansion and contraction. Internal connector 
clamp is double-U bolt. 46 ky, 750 amp. 
Delta-Star Electric Co, 2400 Fulton St, Chicago. 


MAGNETIC CONTACTOR—Ac_ multi- 

pole contactor, for controlling small 
single-phase and polyphase motors, or as 
flexible relaying device for comprehensive con- 
trol systems, has double-break silver contacts, 
layer-wound coils, and laminated magnet. Gen- 
eral Electric Co, Schenectady, N. Y. 


ANGLE CLAMP—For distribution and 
industrial-plant lines, this clamp permits 
angles of 30 to 120 deg to be turned without 
deadending conductors and using jumpers. 
May be attached to an eye, clevis or hook-type 
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suspension insulator without intermediate fit- 
tings. Obio Brass Co, Mansfield, Ohio. 


l SWITCHGEAR UNITS—For small in- 

dustrial installations or auxiliary circuits 
in steam power plants, metal-enclosed switch- 
gear has cubicles in which are mounted 
breakers, buses, disconnecting switches, trans- 
formers and similar auxiliaries. Westinghouse 
Electric & Mfg Co, E Pittsburgh, Pa. 


ll DISCONNECT SWITCH—4000-amp, 23- 

ky outdoor-form, multiple-blade, straight- 
line disconnect switch is equipped with blade 
locks and silver-to-silyer contacts. One terminal 
for heavy copper tubing, other for flat bars. 
Delta-Star Electric Co, 2400 Fulton St, Chicago. 


l AUTOMATIC ALTERNATOR—For du- 

plex pumps. Three ‘Bulletin 700’’ relays 
automatically switch float-switch control circuit 
from one pump starter to the other each time 
unit operates. Panel may be used also with 
two float switches so that idle pump can be 
used as automatic booster. Allen-Bradley Co, 
1311 S$ First St, Milwaukee, Wis. 








YARWAY EQUIPPED--- 


A Mark of Good Engineering 
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equipment . a ‘Se ected fo 3 Faderel, 
State and Municipal Institutions . . . 
: Built for all pressures up to 2,000 Ibs. 





YARNALL-WARING COMPANY 
100 Mermaid Ave. Philadelphia 





Yarway Seatless Blow-off Valve. 
Operation: After Valve is closed, 
shoulder S on plunger V contacts 
with upper follower gland F, 
forcing it down into body and 
compressing packing P above and 
below port. Annular groove O 
connects with Alemite fitting A 
for lubricating plunger and pack- 
ing. Yoke springs T maintain con- 
tinuous pressure through follower 
gland F on packing rings P. 


Yarway Unit Tandem Blow-off Valve for pressures 
from 600 Ibs. to 1500 Ibs. A Seatless and Hard Seat 
Valve combination using a common forged steel body. 


WAY BLOW-OFF VALVES 





ELECTRONIC VOLTAGE REGULATORS 

—Two models, 5601 and 5602, are con- 
trolled rectifiers deriving power from ac gen- 
erator and delivering rectified dc current to 
shunt field of exciter in an amount which is 
function of ac-generator potential. No moving 
parts; stream of electrons controls regulating 
action. Corrective action of regulator 5601 
starts within 1/120th sec of slightest change in 
generator voltage, regulator 5602 within 1/60th 
sec. Ward Leonard Electric Co, Mt Vernon, 
NN; W. 


TRANSFORMER RECTIFIER—Model 9980 

combines 110-volt ac transformer and a 
copper-oxide rectifier and is designed to pro- 
vide 6-yolt dc for power-relay operation. Out- 
put of transformer is 120 milliamps continu- 
ous, or 200 intermittent. Resistor across out- 
put protects sensitive relay contacts from 
“kick-back’’ voltage. Weston Electrical In- 
strument Corp, Newark, N. J. 


DIRECTIONAL OVERCURRENT ~— RE- 

LAY—Two transformers, connected’ in 
open delta, permit directional relaying of 
ground faults. Overcurrent element has tap 
range of 4 to 15 amp and operates from zero 
sequence current. Directional element cperates 
from negative phase sequence voltage and cur- 
rent derived from filters. Will operate on 4 
amp, 1 yolt in phase. Eight terminals, shock- 
proof gravity target, full glass cover. West- 


c 


inghouse Electric & Mfg Co, E Pittsburgh, Pa. 


CIRCUIT-BREAKER MECHANISM — A 

portable operating mechanism for “FH” 
oil circuit breakers has larger opening springs 
and modified trip mechanism to reduce friction 
and shorten opening time. Hydraulic manual- 
closing device, easily-aligned centrifugal 
mechanism, and adjustable cutoff switch. Gen- 
eral Electric Co, Schenectady, N. Y. 


OIL CIRCUIT BREAKERS—For | indus- 
trial and central-station use where mini- 
mum space is available, 50,000-kva breakers 
are manually or electrically operated, non- 
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automatic or automatic, single throw with 
adaptable mounting arrangements. ‘‘De-ion’’ 
interrupter contacts, condenser bushings, single 
square tank, hydraulic bumpers, and silver-to- 
silver main contacts. Rated 600 amp, 15 kv; 
1200 amp, 7.5 kv; and 2,000 amp, 5 kv. Either 
2- or 3-pole single throw. Westinghouse Elec- 
tric & Mfg Co, East Pittsburgh, Pa. 


b WIRE STRIPPER—Springless unit strips 

either from left to right or right to left. 
Double-edge blades in stripping chambe. close 
to within 0.001 in. of diameter set by dialed 
micrometer gage, strip insulation, twist wire 
and polish. Powered by %4-hp motor. Flexible 
metal tube carries waste strippings to disposal 
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chamber. Ideal Commutator Dresser Co, 1025 
Park Ave., Sycamore, Ill. 


FRACTIONAL-HP MOTORS—Size range 

of 1/6 to 4% hp. Repulsion-start induc- 
tion, split-phase, capacitor, polyphase, and dc. 
Interchangeable mounting dimensions for a 
given horsepower size. Century Electric Co, St. 
Louis, Mo. 


LEVER MOTOR—For~ dampers, _lever- 

operated and with butter-fly valves, elec- 
tric rheostat for variable-speed motors, etc, 
this all-steel welded lever motor has deep dia- 
phragm to give smooth modulated action. 
Power of either up- or down-stroke action 
can be increased or decreased by spring- 
adjusting mut. Lever action can be reversed 
by substituting another lever and transposing 
fixed and movable pivots. May be operated by 
remote manual control,  electro-pneumatic 
switch, or by pneumatic controller. Taylor 
Instrument Cos, Rochester, N. Y. 


HUMLESS CONTACTOR — Dc-operated ac 
contactors developed for office buildings, cen- 
tral-station substations, theatres, etc. Only small 
amount of power is required to hold circuit 
closed. Unaffected by normal voltage variations; 
current-carrying parts rated on 8-hr basis at 600 
volts, and they can be used on either ac, through 
rectifiers, or directly on dc. Heavy copper con- 
tact tips minimize arc burning. Heavy steel 
spring maintains constant pressure on tips to 
minimize contact resistance. Tips are remoy- 
able for inspection. General Electric Co, Schen- 
ectady, N. Y. 


PUSHBUTTON CONTROL — Bulletin 800 
heavy-duty control stations, of surface and 
flush-mounting types, have maximum dc rating 
2.5 amp. 1i5 volts; 12.5 amp, 230 volts; 
0.25 amp, 550 volts. Maximum ac rating: 10 
amp, 110-220-440-550 volts. Modernistic black 
enameled pressed-steel enclosing box, with mul- 
tiple knockouts on top and bottom. Allen- 
Bradley Co, 1311 S First St, Milwaukee, 
Wis. 











PICTURE 


of a man cleaning a boiler 


(The NALCO Way) 


E don’t recommend that boiler room engi- 





neers spend their time sitting around loafing, 
but we do want to point out that they will have 
more time for other things— more profitable than 
cleaning boilers—when they use the Nalco System 
of Feedwater Treatment. This is the COMPLETE 
water treating service. Use it for keeping econo- 
mizers...pumps...heaters... feed lines clean, too! 
No equipment to buy, no additional capital in- 
vestment required. Write for information today. 


NATIONAL ALUMINATE CORPORATION 
6222 W. 66th Place Chicago, Illinois 


Inquiries other than domestic, except those from U. S. Possessions, Canada and 
Mexico, should be addressed to ALFLOC LTD., Bush House, Aldwych, London, 
W. C. 2, England. Canadian inquiries should be sent to ALUMINATE CHEMICALS 
LTD., 372 Bay Street, Toronto, Ontario. 
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REVERSING MOTOR STARTER—AP-7-R, 

7, hp, 550 volts, or less, has two motor- 
starter units mechanically interlocked so that 
one unit cannot be closed if other is closed. 
Starter units haye enclosing chambers which 
confine and depotentiate arc formed by circuit 
interruption. Large silver double-break con- 
tacts, solenoid vertical make and break, indi- 
vidual molded pole units on steel chassis, and 
enclosed temperature overload relays to give 
positive motor protection. Allis-Chalmers Mfg 
Co, Milwaukee, Wis. 


PUSH-BUTTON CONTROL-—Silver  con- 

tacts mounted on Bakelite base. Box and 
cover die cast. Box is tapped for conduit en- 
trance, and wiring may be made by removing 
cover without disturbing conduit connections. 
Colored molded-Bakelite buttons, Monitor Con- 
troller Co, Baltimore, Md. 


MOTOR STARTER—Type AP-7 across-the- 
3 line motor starter equipped with special 
‘‘Ruptor’’ enclosing chambers which confine 
and depotentiate arc formed by circuit inter- 
ruption. Vertical make-and-break, enclosed 
temperature overload relays, individual pole 
units mounted on steel chassis, large silver 
double-break contacts, and pilot circuit iso- 
lated from motor circuit. S.zes: 7, hp at 440 
and 550 volts, 5 hp at 220 volts, and 3 hp at 
110 volts. Allis-Chalmers Mfg Co, Milwaukee. 


MERCURY SWITCHES—‘‘Staley’’ switches 

have mercury-to-mercury make-and-break 
contact housed in hydrogen-filled metallic en- 
velope. Operated by tilting through angle of 
about 10 deg from horizontal. Reversing switch 
in its clips provides reversal of circuit func- 
tion (make instead of break). 5-, 10- or 15- 
amp capacities. Low contact resistance, reliabil- 
ity of operation, long life, and freedom from 
breakage. Electric Switch Corp, Columbus, Ind. 


VARIABLE-SPEED MOTOR — Hydraulic 

remote control provides smooth regulation 
and an infinite number of speeds within range 
specified. Liquid at remote-control cylinder is 
forced through copper tubing to cylinder at 
variable-speed unit; movement of this cylinder 
changes speed. Controlled through handwheel 
shown. U § Electrical Motors, Inc, 200 East 
Slauson Ave., Los Angeles, California. 
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EXPLOSION-PROOF MOTOR STARTERS 

—For control and protection of single- 
phase and _ polyphase squirrel-cage motors, 
Westinghouse manual across-the-line starters 
provide overload protection with disk thermo- 
stat. Quick make-and-break toggle-type mech- 
anism, trip-free handle, front operated. Ratings 
varied by changing heaters. Westinghouse Elec- 
tric & Mfg Co, E Pittsburgh, Pa. 


MOBILE OUTLET FOR ELECTRIC 
POWER—"“‘Trol-E-Duct’’ consists of sec- 
tion lengths of formed electroplated sheet-steel 
duct in which are enclosed copper bus bars 
partially wrapped in insulating material. A 
narrow slot extending along one side of duct 
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permits insertion of movable current collectors 
and stationary twistout plugs to which can 
be wired tools, lights and appliances. With 
standard couplings, elbows, hangers and other 
fittings, duct sections can be assembled and in- 
stalled as compact, continuous flexible distri- 
bution system. Bull Dog Electric Products Co, 
7610 Jos Campau Ave, Detroit, Mich. 


8 RECLOSING FUSE CUTOUT—Reclosing 
door of unit contains two fuse holders. 
Should first fuse link blow, door is pushed 
outward at bottom. After time lag of one 
sec, other fuse holder with its link is con- 
nected, thus restoring service if fault is tem- 
porary. Should second fuse blow, complete 
door drops open and is isolated from circuit. 
If fault still persists, or when another short 
circuit occurs before blown fuse link is re- 
placed, inner fuse will blow, releasing toggle 
mechanism and permitting door and_ fuse 
holder to drop to open position. Rated 50 amp, 
5000 volts and 7500/12,500 grounded Y volts. 
General Electric Co, Schenectady, N. Y. 


3 OIL-BLAST CIRCUIT BREAKER—Type 

FK-45, 75,000-kva interrupting rating, is 
a non-oil-throwing breaker with plate-steel 
rectangular tank, separating chamber, silver- 
to-silver main contacts, renewaBle arcing con- 
tacts, oil-blast baffles, and  ‘‘Herkolite’’ 
bushings. Three current sizes, 600, 1200 and 
200 amps. General Electric Co, Schenectady, 
N. Y. 


l MINIATURE PANEL INSTRUMENTS 

—For use as ammeters, voltmeters, 
power-level meters and yolt ohmmeters, either 
ac or dc, entire line employs only two types of 
mechanism, providing easy interchangeability 
of parts. Capacities as low as 20 microamperes 
in moving-coil types. Rated 750 volts. West- 
inghouse Electric & Mfg Co, E Pittsburgh, Pa. 


INSULATED CABLE — Insulating compound 
‘‘Flamenol’’, a synthetic substance similar to 
rubber in its characteristics, but will not burn 
and is highly resistant to moisture, acids, 
alkalies and oils. ‘‘Flamenol’’-insulated cable 
designed for power and control circuits at 600 
volts and less, and for operation at a maximum 
copper temperature of 60 C. General Electric 
Co, Schenectady, N. Y. 





BUILDS POWER PLANT VALVES 
SL 


Right from the start, Chapman 

borrows trouble in making power 
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in service. Chapman shops the 

country over for top quality in 

raw materials. Their metallurgical 

engineers supervise —and double- 

check— every pound of steel melted 

in special electric furnaces, in A 3 “lo a Steam 

Chapman’s own foundries. Then ee amy tong 

strength-tested castings are turned Soc pmal eae. ae 

over to master machine-craftsmen ei a 

who work to decimals that prede- : <a So 

termine permanent accuracy. . FTF § CHAPmMaN 
STEEL VALVES 


All this means extra time and : } ARE MADE IN 
trouble— but it means valves that - THESE ALLOYS 
you can count on for long years of Getbon Sten 

trouble-free service under today’s 1 , “os Molybdenum 


high temperatures and pressures. . Chrome Nickel Stee! 
j ; teel, 
Nickel Steel, " 


You can fol oye-bootmaettcmoyucreebteten| qual- USOC : Chrome Molybdenum 
ity in valves of any type...in Se iain 
YW Chrome Tungsten 
any of the steels listed... that MUN AL Steel. 
you may need in any branch of | | . Chrome Nickel Tung. 
’ > _ el. 
plant operation. Equipped with 
any type of operating mechanism. 


Ask for full information and prices. 
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ELECTRICAL-CIRCUIT TESTING _IN- 

STRUMENT—Improved ‘‘Test-O-Lite’’ has 
pocket clip for holding instrument in pocket. 
Also sensitivity has been improved so that in- 
strument detects pressure of voltage between 90 
and 500 volts ac or dc by small neon lamp in 
body of tester. For locating burnt-out fuses, 
leaks, short or open circuits, or wiring defects. 
L S Branch Mfg Corp, 55 Dickerson St, 
Newark, N. J. 


FRACTIONAL-HP GEAR MOTORS — 

“IXL’’ motorized speed reducers range 
from 1/50 to 34 hp in ratios from 2 to 1 up 
to 8000 to 1. High-carbon alloy-steel shafts, 
anti-friction bearings, and automatic lubrica- 
tion. Foote Bros Gear & Machine Corp, 5301 
Southwestern Blvd, Chicago, Ill. 


CIRCUIT BREAKER — ‘‘Yoke - Mounted 

Protectit’’ auxiliary circuit breaker for 
maximum voltage of 250 volts ac or dc and a 
maximum of 1 hp. Made as fixed-capacity de- 
vice in 10 differently rated sizes or as a vari- 
able unit with 20 different interchangeable 
heater elements. Standard mounting. Colt’s 
Patent Fire Arms Mfg Co, Hartford, Conn. 


THERMAL OVERLOAD MOTOR 

SWITCH — For fractional-hp motors, 
“‘Thermotector’’ consists of thermostatic bime- 
tallic helix, heater helix, flat steel spring, and 
contact arm. When helix is heated above nor- 
mal, free end rotates and reverses bow of 
spring. As spring passes dead center, it moves 
contact arm and disconnects motor. Automatic- 
ally reconnects after temperature has reached 
normal again, or may be obtained with manual 
reset. General Electric Co, Schenectady, N. Y. 


OVERLOAD PROTECTION FOR AC 
MOTORS—“‘Thermo-Magnetic Overload Fea- 
ture’ applicable to all ac I-T-E motor-protect- 











ing circuit breakers. Standard devices available 
for any ac motor up to 1000 hp, 550 volts. 
Overload protector has electro magnet excited 
by current flowing in series overload coil, bi- 
metal thermal element mounted at back of 
magnet and heated by current induced in a 
short-circuited turn of copper adjacent to it, 
and hinged laminated iron armature which 
works in conjunction with magnet and is 
tripped during overload conditions. I-T-E Cir- 
cuit Breaker Co, 19th & Hamilton Sts, Phila- 
delphia, Pa. 


INDICATING FUSES—Renewable fuses have 
neon light permanently attached which glows 
when fuse blows out. Neon light is encased 
within handle secured to fuse, and also serves 
as a handle in extracting fuse. Either knife- 
blade or ferrule type, 250 to 600 volts, 3 to 
600 amp. Indicator Corp, 32-36 Green St, 
Newark, N. J. 


PIPING, FITTINGS AND VALVES 
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l GAGE VALVES—New line of forged-body 
valves with oversize handwheels and loag 
taper-threaded bonnet joints. Working pressure 
ratings are from 4000 lb at 150 F to 475 Ib at 
1000 F. Available in sizes from }/% to 1 in. in 
carbon and alloy steels. Edward Valve & Mfg 
Co, Inc, East Chicago, Ind. 


BALANCED-DIAPHRAGM VALVE—Bal- 

anced valve eliminates bellows and stufting 
boxes. Unnecessary to remove valve from line 
to change diaphragm, which can be supplied 
of various compositions for air, water, gas, 
acids, or alkalis. Impregnable against freezing; 
either hand or motor operated. 2-in. size and 
larger. McAlear Mfg Co, 1901 Southwestern 
Ave, Chicago, Ill. 


STEAM ‘'TRAP—Bucket-type steam trap 

designed for straight-line installation, which 
permits inspection and cleaning without dis- 
turbing pipe connections. Plug at top gives 
access to seat. Only two moving parts: bucket 
and seat, which affords quick positive action. 
Positive water seal prevents blowing steam. For 
condensate drainage up to 150 lb. Cochrane 
Corp, 3106 N 17th St, Philadelphia, Pa. 


SEAMLESS TUBING — TST ‘‘Triple Safe 

Tubing”’ is a flexible metal hose with its 
metal braid embedded between two corrugated 
seamless tubes, forming an all-metal, weldless, 
jointless and packless tubing. Can be cut with 
hacksaw, and fittings attached. Made of bronze 
alloy, and to order in aluminum. Standard 
sizes are 14, 5/16, 3% and 1% in. in diameter. 
Seamlex Co, 5-19 48th Ave, Long Island City, 
N; Xs 
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84.5% Efficiency at 125% of 
Rating . . . 82.63% Efficiency at 
203% of Rating without using an 


economizer or preheated air. 


Patent No. 2,097,268 


One hundred and sixty C P 
Boilers, 50 H.P. to 550 H.P., 


are either in operation or 





under construction. 


Two C P boilers on flat car. 
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KEELER COMPANY 


BUILDERS OF BETTER BOILERS 
WILLIAMSPORT, PENNA. 


ESTABLISHED 1864 
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SEVERE-SERVICE VALVE—‘‘Dura-valvye’’ 

for high-temperature and high-pressure serv- 
ice, has internal Stellite seats. Desing permits 
Stellite seat facing to be easily welded in and 
serviced even on small size valves. Made in 
one basic size, and then tapped or bored for 
welding, for ¥/2-, 34- or 1-in. pipe. Hancock 
Valve Div, Manning, Maxwell & Moore, Inc, 
Bridgeport, Conn. 


PIPE - CUTTING MACHINE — ‘‘Oxweld 

Type CM-13’”’ cuts and bevels pipe by 
oxyacetylene process. Needs only one man to 
operate it, including setting up of machine, 
performing cutting operation, and removing 
machine from pipe. Channel ring fits around 
pipe, and ring and blowpipe can rotate around 
entire circumference of pipe in one cut. Addi- 
tional blowpipe can be mounted on tube-exten- 
sion arm for double cutting or beveling. Made 
in one size for cutting 8-, 10- and 12-in. pipe. 
Linde Air Products Co, 205 E 42nd St, New 
York, N. Y. 


PIPE THREADER—Model 48-R threads 

21-, 3-, 31- and 4-in. pipe. Extra wide 
die has wide throat to center and hold tool on 
pipe. Fully-enclosed gears keep out chips and 
dirt. Driving pinion is straddle-mounted, with 
bearings both above and below gear teeth on 
pinion. Proper position for setting dies to cut 
standard thread is marked by shoulder on 
tapered post. Net weight 58 Ib; cuts right- 
hand American thread. Beaver Pipe Tools, 
Inc, Warren, Obio. 


PIPE TOOL — Portable ‘‘Vulcan’’ vise 
stand No. V-1 combines vise stand, chain 
pipe vise, and a pipe bender. Legs of 1-in. pipe 
with upset feet which fold for carrying and 
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are held together by tie chain. Vise jaw is 
of tool steel and base of malleable iron. Stand 
weight 35 lb and takes pipe from 1% to 2 in. 
in diameter. Pipe bender handles pipe up to 
34, in. J H Williams & Co, 75 Spring St, New 
York, N. Y. 


MAGNETIC VALVE — ‘“‘Lever - Action’’ 

magnetic valve is designed for control of 
oils as heavy as No. 6 at room temperature, 
water, air and gas up to 140-lb pressure, and 
steam up to 125 Ib. Valve closes with pressure 
on top of seat to insure tight closing. Sole- 
noids are removable and coils are waterproof. 
Terminal connection rotates for ease in wiring. 
General Controls Co, 267 Sth Ave, New York. 


GATE VALVES—Made of carbon-molyb- 

denum steel for 150 and 300-lb steam pres- 
sure. Heavy wall thickness, deep stuffing boxes, 
Oversize stems, streamline flow and steel hand- 
wheels with fluted non-slip rims. Walworth 
Co, 60 E 42nd St, New York, N. Y. 


7 VALVE RESEATER—Cutting tool removes 
old seat, and at same time, threads a hole 
for inserting new seat made with an _ inter- 
locking ground joint to provide leak-proof con- 
nection with base of valve. 15-part kit contains 
all reseating tools. Seats in sizes up to 5 in. 
in diameter. Standard Reseater Corp, 423 W 
126th St, New York, N. Y. 


FLOW - CONTROL AND SHUTOFF 

VALVE—Bronze ‘‘Flocontrol’’ valves are 
combination of flow instrument and_ shutoff 
valye. Stainless-steel valve seats and disks of 
500 Brinell hardness. Union bonnet valve 
body. For maintaining close control on oil- 
burner lines, water-treating systems, cooling- 
water lines to turbines and air compressors. 
Hancock Valve Div, Manning, Maxwell & 
Moore, Inc, Bridgeport, Conn. 


PLUG VALVE—Plug and seat ring made 

of Jenkins ‘‘JX500’’, a stainless steel hav- 
ing Brinnel hardness over 500. Valve designed 
for severe service as continuous throttling for 
pressure reduction or free blow duty as soot 
blowers, injectors, heating coils, or any steam 
line where close regulation is required. Jenkins 
Bros, 80 White St, New York, N. Y. 


l MAGNETIC GAS VALVE—Small disk 
floats in chamber. When control instru- 
ment through electromagnet lifts bleeder valve, 
pressure above disk is released to downstream 
side. Incoming gas then lifts floating disk to 
top of chamber, and as long as bleeder valve 
is open, disk is held up. When control instru- 
ment is satisfied, relay closes bleeder valve in 
a fraction of a second. Bronze valve body, 
aluminum floating disk, and leather seats on 
floating and bleeder valves. 6-volt ac current. 
Julien P Friez & Sons, Inc, Baltimore, Md. 
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For installations 
where it is not 
advisable to at- 
tach the control 


unit directly to 
the valve yoke, 


Floor Stand Con- 
trols can be sup- 
plied. Usually 
these are mount- 
ed directly over 
the gate stem 
although other 
locations are 
possible. 
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REDUCING VALVES —Ball-type,  dia- 

phragm-actuated reducing valves made in 
three models. No. 400, for pressures of 10 to 
50 Ib has interchangeable springs. Valve will 
operate in any position. No. 410 weight- and- 
lever type, for pressure from vacuum to 50 Ib. 
Pressure is adjusted by changing weight on 
lever. No. 420, liquid-column type, for any 
reduced pressure provided sufficient height is 
available for liquid column. Klipfel Mfg Co, 
2641-59 W Harrison St, Chicago, Iil. 


2 AIR VALVE—Non-leaking control valve 

for single- and double-acting cylinders, air 
or oil to 125-lb pressure. Made in 14-, %-, 
Y,- and 3/-in. sizes with flat bronze disks, pro- 
tected seats, semi-steel bodies and seats. Full 
pipe are through ports may be throttled or 
open, as required. W H Nicholon & Co, 213 
Oregon St, Wilkes-Barre, Pa. 


PACKLESS VALVE — Multiplying levers 

magnify movement of diaphragm more than 
3 times, give valve sufficient travel to make fine 
adjustments and eliminate bellows. No gaskets, 
stuffing boxes or packing. Cast-brass body with 
forged-brass bonnet and collars. Trane Co, La- 
Crosse, Wis. 


HYDRAULIC MOTOR VALVES—For use 

with Sarco LS and L2S thermostats. A 
motor-driven vane pump builds up pressure in 
bellows chamber, compressing bellows, which 
operate valye pushrod. When thermostat opens 
electric circuit, valve returns automatically to 
closed position by spring pressure. Throttling 
or open-and-shut valve. Sarco Co, Inc, 183 
Madison Ave, New York, N. Y. 


VALVE-GRINDING HANDLE — For its 

““Vigilant’’ feedwater regulator, manufact- 
urer has designed valvye-grinding handle. Any 
wear on upper (steam) valve of double-seated 
valve stem is revealed by steady flow of steam 
from exhaust when counterweight is up. If 
cause is failure of valve to seat, it is corrected 
by turning screw on bridle arm. If steam still 
flows, valve is ground in. Chaplin-Fulton Mfg 
Co, 28 Penn Ave, Pittsburgh, Pa. 


FLEXIBLE PIPE COUPLING—Coupler for 

plain-end pipes, permits subs-antial changes 
in alignment, and takes care of all expansion 
and contraction in pipeline. For water lines, 
gaskets are made of live rubber composition; 
for oil, gas and certain chemicals, gaskets are 
made from a duPont ‘‘Neoprene’’ compound. 
R H Pierce Mfg Co, 245 Blair St, Eugene, Ore. 
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REDUCING VALVE—Forged-steel body, 

high-pressure reducing valve has formed 
packing of special material said to be immune 
to water, oil and other fluids. Pressure on seat 
is balanced by piston so that variations in 
high initial pressure have little effect on re- 
duced pressure. Allas Valve Co, 2 82 South St, 
Newark, N. J. 


‘AUTOMATIC AIR ELIMINATOR — For 

venting driers, steam coils, traps, etc, under 
operating pressures up to 150 lb, nickel-plated 
bronze air eliminator has non-corrosive metal 
Operating member which closes valye at 212 
F and keeps it closed until temperature drops 
below boiling point. 2'/-in. diameter, 4%g-in. 
overal-all height, 2-in. bottom pipe connection. 
3/16-in. diameter air outlet. Gorton Heating 
Corp, Cranford, N. J. 


BUCKET TRAP—Completing line of float- 

thermostatic traps, this unit can be fur- 
nished with integral air bypass carried inside 
bucket consisting of balanced-pressure, ther- 
mostatic-trap element. Bypass said never to 
require setting and to operate satisfactorily 
regardless of pressure fluctuation. Sizes / to 
2 in., with cast-iron bodies for 125-lb pressure, 
semi-steel to 250 Ib, and cast-steel up to 500 
Ib. Sarco Co, Inc, 183 Madison Ave, New 
York, N. Y. 


l TILE CONDUIT—For underground steam 

and hot-water lines, ‘‘Adsco-Bannon’’ 
conduit is a base drain supporting a circular, 
salt-glazed, vitrified conduit with bell and 
spigot joints in approximately 2-ft lengths, 
separable in two halves along horizontal center 
line. American District Steam Co, North 
Tonawanda, N. Y. 


GLOBE AND ANGLE VALVES—Completing 
a line of brone valves, 114-, 12- and 2-in. 
sizes have hard, stainless-steel seats and disks. 
Valve trim is heat-treated to 500 Brinell. Illus- 





tration shows a steel nail which makers state 
was crushed between seat and disk of 2-1n. 
valve. Hancock-Valve Div, Manning, Maxwell 
& Moore, Bridgeport, Conn. 
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STEAM ENGINES PROTECT 


where fire or explosion might occur from sparking 


This feature of the modern Troy-Engberg Steam Engine is only 
indirectly a cost-cutting item but it is highly important in such 
plants as oil refineries, gas and chemical plants where machinery 
is used to handle inflammable or explosive materials. Chances i 

of sparking must be reduced to a minimum. 

TROY-ENGBERG engines, powered by steam, do not spark. Even E 
the leather governor belt can be replaced with enclosed chain 
running on bronze sprockets to eliminate any possibility of static. 
Power costs are just as low in other plants. Catalogue 305 
gives full details. Send for a copy. 


TROY ENGINE AND MACHINE Co. 
1434 Railroad Ave. . Troy, Pa. 


PRL LORE 





Troy-Engberg Steam Engine driving a hot oil charging 
pump in the Shell Petroleum Corp., East Chicago refinery. 
Steam conditions: 130 lbs. pressure, 100° superheat, 0 to 
12 !bs. back pressure. This Engine is equipped with vari- 
able eccentric. Write for data on other interesting Troy- 
Engberg installations. 





' mess of 180. 






lo, 


SOCKET WELD TEE 


a 


DROP-FORGED WELD FITTINGS — Steel 
weld fittings have socket ends to receive pipe 
which insures alignment before and _ after 
welding. Socket construction said to keep 
weld “‘icicles’’ from forming in pipe or fitting. 
Whether standard, extra strong or double ex- 
tra strong pipe is used, smooth passage through 
pipe and fittings is assured since fittings are 
bored to match inside pipe diameter. Henry 
Vogt Machine Co, 10th and Ormsby Sts, 
Louisville, Ky. (above) 


PIPE UNION—“‘Dualsteel’’ union said to have 
gteat tensile strength (80,000 Ib) and high 
resistance to corrosion. Completely ‘‘Parker- 
ized’’, including threaded areas. Brinell hard- 
\%4- and 2-in. sizes. Rockwood 
Sprinkler Co, 38 Harlow St, Worcester, Mass. 








PIPE FITTINGS—Eliminates cutting to exact 
lengths, threating, grooving, and flaring. Plain- 
end pipe is inserted into fitting, 2 threaded 
octagonal follower nuts are tightened, and 
gaskets at each end of fitting are compressed 
around pipe, forming positive seal. Resulting 
joint is permanently tight, absorbs vibration, 
expansion and contraction, and permits de- 
flection of pipe. S R Dresser Mfg Co, 718 
Fisher Ave, Bradford, Pa. 





CENTRIFUGAL PUMP—Type SC ‘‘Vor- 

teX’’ single-suction pump for corrosive 
liquids made in a wide range of corrosion- 
resistant alloys and metals. Ball-bearing con- 
struction, deep stuffing boxes, and _ vertical 
split casing. Lawrence Pump & Engine Co, 
Lawrence, Mass. 


2 MOTOR PUMP—2-stage motor pump, for 

heads up to 50 ft, consists of centrifugal 
pump, with enclosed bronze impellers, mount- 
ed on shaft of splash-proof motor. Two ball 
bearings take all radial and unbalanced thrust 











loads. Improved, hydraulic design attained by 
placing first-stage unit mext to motor and 
second stage on outside, simplifying crossover 
passage and placing stuffing box under suction 
instead of pressure. Fairbanks, Morse & Co, 
900 S Wabash Ave, Chicago, Ill. 


BOILER-FEED PUMP—Liquid end of 

unit, is of side-pot type. Rated for work- 
ing pressure of 1000 Ib per sq in. Individual 
openings over each valve, making them easily 
accessible. Steam valves are designed for 350- 
Ib pressure. All pressure joints have been 
eliminated by casting steam cylinders and chest 
integrally. Worthington Pump & Machinery 
Corp, Harrison, N. J. 


PORTABLE ROTARY PUMP — V-belt 

drive from motor to pump is completely 
enclosed by removable guard.  Silent-chain 
drive if desired. Can be ordered without 
casters for permanent installation. Two sizes, 
10 and 20 gpm. Positive in displacement; de- 
signed for high-suction lifts; needs no prim- 
ing. Blackmer Pump Co, Grand Rapids, Mich. 


CENTRIFUGAL WELL PUMP—Vertical, 

close-coupled,; motor-driven centrifugal 
pump for deep or shallow wells has no me- 
chanical moving parts below ground. Units 
for shallow-well service consist of combined 
motor, pump and base, into bottom of which 
is screwed single suction pipe. Pumps for 
deep wells have ejector and venturi. Fairbanks, 
Morse & Co, 900 S Wabash Ave, Chicago, Ill. 


BOILER-FEED PUMP—‘‘Doubleton’’ has 

double suction impellers and double bal- 
ance of rotating element. Horizontally split 
casings for pressures 1500 Ib and above, with 
high-temperature bolting to maintain tight 
joint. Can be used for other high-pressure 
service than boiler feeding. Allis-Chalmers 
Mfg Co, Milwaukee, Wis. 


MOTOR-MOUNTED PUMP—For capa- 

cities of 5 to 1200 gpm and heads of 10 
to 230 ft. Pump is mounted on end bell of 
electric motor, two forming self-contained unit 
with one shaft and two bearings. Cast-iron 
pump casing. Impeller, wearing ring, shatt 
sleeve, stuffing-box gland and lantern ring of 
bronze. De Laval Steam Turbine Co, Trenton, 
iN. J. 


SELF-PRIMING CENTRIFUGAL PUMP 

—‘‘Sure Flow’’ centrifugal pump is self 
priming and instant flowing. No metal to 
metal contact; bearing surfaces protected by 
rotary seals. Made in nine models, ranging 
in capacity from 4 to 150 gpm, and with 
direct motor drive, belt drive, or adapter for 
direct power takeoff. Logansport Machine Co, 
Inc, Logansport, Ind. 


CENTRIFUGAL COOLANT PUMP—Impeller, 
open, double-suction type, hydraullicaly bal- 
anced to eliminate end thrust, is mounted 
directly on large-diameter extended motor 
shaft. Pump casing is cast integral with motor 
support. Built only in 34-in. size for circula- 
tion of coolants, cutting compounds, or simi- 
lar liquids. Capacities up to 30 gpm. Goulds 
Pumps, Inc, Seneca Falls, N. Y. 


CENTRIFUGAL PUMP—Type CF pumps, for 
belt or motor drive, are single-stage centri- 
fugal units in capacities of 10 to 300 gpm at 
heads from 10 to 120 ft. Two grease-lubri- 
cated ball bearings are standard. New YU 
type pressed-steel frame. Worthington Pump 
& Machinery Corp, Harrison, N. J. 


CLOSE - COUPLED PUMPS — Splashproof, 
direct-mounted pumping units are designed for 
severe conditions. Self-adjusting rotary seal 
takes place of usual stuffing box. Wearing 
rings are renewable for both impeller and 
casing. Motors are furnished either splash- 
proof or standard construction. Columbus 
Steam Pump Works Co, 724 Broderick St, 
Columbus, O. 
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fones 
a strength in every length 
of JxL Seamless Pipe 


... df costs less in the long run 
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J & L Seamless Pipe has no weak spots where rupture 
or failure can start. There can be no failure at or near 
a weld... for there are no welds. Thus J&L Seam- 
less is safe... lasts a long time even in severe service... and 
is more economical than less satisfactory piping. 





The J&L piercing and rolling process improves grain struc- 
ture, density, and ductility... literally rolls extra life and extra 
strength into every length. High quality is assured by strict 
metallurgical control over every manufacturing process, from 
ore mines to finished product. Installations in power and proc- 
ess plants all over the country are proving the safety and 
economy of J &L Seamless. 


Make your maintenance dollars go farther... with the extra 
advantages, the longer life, the greater safety of J & L Seamless. 
Specify Jones & Laughlin for all your power and process needs. 


JONES & LAUGHLIN STEEL CORPORATION 


PITTSBURGH, PENNSYLVANIA 
MAKERS OF HIGH QUALITY IRON AND STEEL PRODUCTS SINCE 1850 
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WRENCHES AND 


SOCKET SETS—Chrome-vanadium steel, 

chromium plated, with heads buffed. Two 
sets, No. D with 10 sockets for 1/2-in. square 
drive and ratchet handle with lug, and No. 
D-1, identical to No. D except for a 15-in. hinge 
handle. Bonney Forge & Tool Works, Allen- 
town, Pa. 


ELECTRIC HEAT GUN—Combines 1000- 

watt electric heating unit and a hand 
vacuum cleaner, which provides large volume 
of warm air.  Bell-shaped shield prevents 
grease from dripping on heater, further pro- 
tected by heavy screen guard. Air circulation 
provided by air-cooled, ball-bearing, 110-volt, 
ac-dc motor. General Electric Co, Schenec- 
tady, N. Y. 


CLEANING EQUIPMENT—Improved in- 

dustrial vacuum cleaner and_ portable 
electric blower removes dust and dirt from 
motors, machinery. Enclosed ball-bearing as- 
sembly and screen over end of motor housing. 
Bruer Electric Mfg Co, Chicago, Ill. 


HEAVY-DUTY WRENCHES—Heavy-pat- 
tern wrenches have heads of approximate- 
ly same thickness as nuts they serve. Openings 
range from 114 to ¥% in. Dropforged in two 
lines; carbon steel and chrome-molybdenum. 
J H Williams & Co, 75 Spring St, New York. 


COMBINATION ELECTRIC HAMMER 

AND DRILL—Improved tool has new re- 
tainer made of molded rubber, which fits over 
nose of hammer and holds cutting tool in 
place with right amount of play for rapid 
drilling or cutting. Also keeps grit from getting 
into socket in overhead drilling. Wodak Elec- 
tric Tool Corp, 4627 W Huron St, Chicago. 


WASHER PUNCH—18-die punch (size 


/ 


range of 1% to 1% in.) tor fibre, steam 








OTHER TOOLS 


packing, asbestos, leather, felt, cork, etc, up 
to 1/16 in. in thickness. Dies mounted in 
eccentric turret plate. Centering system insures 
concentic punching. Ideal Commutator Dresser 
Co, 1025 Park Ave, Sycamore, Ill. 


ALLOY-STEEL WRENCHES — Heavy-duty, 
drop-forged, alloy-steel, box-socket wrenches 
made in straight, offset and angle types with 
openings from 1144 to 3¥2 in. Tubular exten- 
sions provided to slip over forged handle and 
permit leverages up to 30 to 1. Armstrong 
Bros Tool Co, Chicago, Ill. 


WELDING 





METAL-SPRAY GUN—Improved ‘‘Majes- 

tic MetalayeR’’ deposits approximately 100% 
more metal in a given time with about 1/3 
less oxygen and acetylene consumption per 
weight of metal deposited on larger size wires. 
Metals Coating Co of America, 495 N 3rd 
St, Philadelphia, Pa. 


MIDGET AC WELDERS—Current range 

of 30 to 140 amp with 12 steps of current 
adjustment for coated electrodes from 1/16- to 
5/32-in. diameter. 60-cycle set weighs 112 Ib, 
50-cycle set 130 Ib. Operating efficiency of 
87% at normal loads. Westinghouse Electric 
& Mfg Co, E Pittsburgh, Pa. 


METAL-SPRAY GUN—Will handle wire 

from 0.032 to 0.125 in. Single Monel and 
bronze valve controls flow of acetylene, Oxy- 
gen and air simultaneously. All ball bearings, 
gears and worms lubricated from one point. 
Handles metals melting up to 4800 F. Metal- 
spray Co, Inc, 113 Lewellyn St, Los Angeles. 





l METAL-SPRAY GUN — Integral gear 

shift gives high speeds for low-melting- 
point metals, low speeds for spraying alumi- 
mum, copper and all steels. 2-piece high- 


_ capacity nozzle has positive tapered seats 


without threads. Stevens Metal Spraying Inc, 
San Francisco, Calif. 


l OXYGEN REGULATOR — ‘“‘Prest-O- 
Weld’? Type R112 oxygen regulator de- 
signed for general’ “cutting duty. Refinements 
in design give greater accuracy and sensitivity 
in operation. Unit has 400-lb delivery pressure 
gage. Linde Air Products Co, 205 E 42nd St, 
Net: YorkjN. Y. 
bie ‘ a 
l “PORTABLE ARC WELDER—Transform- 
er-type ‘welder in four models with 
capacities from 130 to 300 amp. Has rotary 
knife-switch control with amperage marked 
for each welding step. Miller Electric Mfg Co, 
Appleton, Wis. 


SEAM WELDER — Ignition tubes eliminate 
power contactors and transformers. Inductive 
timer, a synchronous-driven disk rotating once 
per sec and containing 120 holes, each cor- 
responding to a half cycle of welding current, 
times power impulses to a wheel electrode. 

Westinghouse Electric & Mfg Co, Pittsburgh. 


WELDING ELECTRODES — ‘‘Fleetwood 8’’ 
electrode eliminates necessity of multiple-pass 
welding in production of fillet and lap welds 
and permits production of such welds without 
undercutting or overlap. Lincoln Electric Co, 
Cleveland, Obio. 
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Sees a valve can join the Crane 
line, it has to prove that it is 
worthy of the name. It must prove 
that its design and material give it 
extra strength in every part. It must 
meet and beat the most exacting off- 
cial standards of industry for the 
services for which it is intended. 


It must prove that it stands up on 
the job. 


Then, and only then, is a valve 
considered good enough to be wel- 
comed into the Crane line. Then, 
and only then, does Crane say, 





“O. K., big boy, you’re a regular 


Crane Valve!” 


The Crane valve and fitting line is 
the largest in the world. Crane has 
the answer to most “new” valve 
problems—solutions developed 
during 82 years of valve-building 
experience. Look in your Crane No. 
52 Catalog for the details regarding 
38,000 items, tested in the labora- 
tory and proved on the job. Use it 
whenever you need valves, fittings, 
pipe or accessories. CranEquip for 
satisfaction. 


jICRANE:? 


CRANE CO., GENERAL OFFICES: 836 S. 


MICHIGAN AVENUE, CHICAGO, ILLINOIS 


Branches and Sales Offices in One Hundred and Sixty Cities 


VALVES, FITTINGS, FABRICATED PIPE, PUMPS, PLUMBING AND HEATING MATERIAL 
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Plied in the next few days. 


| REVEALS MAJOR FACTORS 


ION 


NEW YORK CITY, Nov. 12— 
Choose gate valves for services where 
unrestricted flow is commonly 
needed, or where valves remain wide 
open or fully closed for long periods. 
The Crane Iron Body Gate Valves 
described on Pages 67 to 138 of the 
Crane Catalog are typical of the best 
types of such valves. 


Use conventional type globe valves 
where slight resistances to flow are 
permissible, but not where valves are 
used for throttling. Very popular 
examples of such valves are the 


4} Crane No. 7 globe and angle valves 
Gishown on Page 16 of the Crane 


Catalog. 


The most practical commercial] i 
valve for throttling is a well-designed 
plug disc globe valve with the proper 
seating metals for the particular 
service. The Crane 300-Pound Brass 
Globe and Angle Valves illustrated 
and described on Page 24 of the 
Crane No. 52 Catalog are excellent 
examples of this type of valve. 


Once the major type of valve is de- 
cided upon with proper relation to 
the above factors, the engineer or 
operator has a great variety of choice 
of sizes, body and seat metals, 
strengths, etc., as will be seen by 
even a brief glance through your] e 
Crane Catalog. However, many re- 
finements of choice are best made 
after consultation with Crane engi- 
neers. They are constantly in touch 
with the results of valve operation in 
thousands of different services and 
their recommendations are based on 
the results of both laboratory testing 


and field service. Consult them about | y 


your problems, 





KIRKALDY SYSTEM 


Non-Chemical 





oes 


Eliminates Scale, Corrosion 


and Slime 
a i 






in Boilers, Economizers, 
Heaters, Condensers, 
etc. 


Boilers and heaters badly scaled, 
even with the heaviest calcium 
and silica deposits, are quickly 
cleaned and kept in efficient 
operating condition by the Kir- 
kaldy System. Condensers suf- 
fering from slime and algae de- 
posits are just as definitely pro- 
tected. As long as the System 
continues in operation neither 
scale nor slime can accumulate 
on the surfaces protected, nor 


can CORROSION take place. 


Installation of Kirkaldy System recently made in 
the Power Plant of a prominent Eastern Milk 
Company. 


The Kirkaldy System is the only practical and economical method of achiev- 
ing both these results. Write for Bulletin No. PB 37-2. 


ELECTROLYTIC METAL PROTECTION INC. 


NEW YORK, N. Y. 


247 PARK AVENUE 
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| Canadian Hydro Plant 


/ A contract has been awarded the 
| Standard Construction Co Ltd, 736 
| Granville St, Vancouver, B. C., for the 
installation of a hydro plant to supply 
power to the gold dredge of the Fraser 
River Golds Ltd, Jones.Creek B. C. The 
contract involves outlay of $50,000 for 
construction of a dam on Jones Creek, 
three quarters of a mile of pipeline, 
power house and transmission line. 

About one quarter of a mile of wood- 
stave pipe and half a mile of steel pipe 
will be required to provide a head of 
about 370 ft. of water to operate the 
turbine-generators. The new generators 
will develop 1500 hp, although the 
dredge requires only 1250 hp for capac- 
ity operation. Half a mile of high- 
tension line will erected to handle 
transmission of electrical energy from 
the power house on Jones Creek to the 
dredge anchored at an island in the 
Fraser River. 


be 


Discussion on 
Coal Selection 


The problem of coal selection and the 
steps being taken by the coal industry 
to simplify it was the general subject 
of a meeting held recently by the Metro- 
politan Section, Fuel and Power divi- 
sions of the AS ME. Dr R A Sherman 
spoke of the extensive researches being 
carried on by Bituminous Coal Research 
Ine, a fact-finding organization spon- 


sored by the coal producers. C A Reed 
of the National Coal association and J E 
Tobey of 


Appalachian Coals Ine dis- 








THROUGH THE FIELD 


Workman lines up the leads of a large dc 
armature in the Schenectady Works of the 
General Electric Co as the cameraman uses 
a large field structure as a picture frame 




















The Allis-Chalmers Mfg. Co. builds standard motors of every 
type from 1 hp. up—also motors for special application. 


MOTOR BDIVESTITON 
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BECO-TURNER 
BAFFLES 


| Wesivasiot ie. 
A = JOINT 





The baffles with 
EXPANSION JOINTS 


HE famous Beco-Turner baffles are dis- 

tinguished by their patented expansion 
joints which keep them gas tight through- 
out their entire life. You can install Beco- 
Turner baffles—and forget them. 


These unique expansion joints give the 
Beco-Turner baffle unrivalled flexibility. They 
allow free movement at all times under 
the forces of expansion and contraction, 
preventing the cracks that develop in ordi- 
nary monolithic baffles. Furthermore, these 
expansion joints make possible the easy re- 
moval and replacement of warped boiler 
tubes with a minimum of damage to the 


baffle. 


Beco-Turner baffles can be installed at any 
angle necessary to bring about the most 
efficient heat transfer to the boiler tubes. 
They improve efficiency and increase capacity 
The average Beco-Turner installation effects 
a fuel saving of at least 3%. Every instal- 
lation is a tailor-made job, designed to 
fit the boiler. 

Why not investigate the possibilitv of sav- 
ing fuel through more advanced baffle de- 
sign? Upon receipt of blueprints showing 
your present baffles, our engineering de- 
partment will be glad to give you any 
possible recommendations for improving the 
operation of your boilers through improved 
baffle design. No obligation. 


PLIBRICO JOINTLESS FIREBRICK CO. 


Baffle Dept., Chicago, Ill. 


FRSC EESSESESCESREEEERERESESSSE Reese eee 


» 
= MAIL COUPON FOR FREE CATALOG: 
® Plibrico Jointless Firebrick Co. : 
= 1818 Kingsbury St., Chicago, Tl. “ 
“4 Please mail Beco-Turner catalog. 4 
: Dae a ccab vase edesekseneaws S00 6000006 860060600 ~ 
ME ira iceinelhdivh scecdicnsresyGhuinicieer : 
VRRP aL ae paren en ene a ee : 
s 

DE ce haces ake ceRaseeeseeaeoee DMD vsccuscess bag 


= 
Send blueprints and our engineering department will ® 
suggest any possible recommendations for impreving ® 
your baffle design. P14-37 “4 


SSRSESSSSSSETET ESSE SESE E Se eeeseeseseee et 
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WILLIAMSBURG’S SCALES 


One of six Richardson automatic coal scales, 
each having a capacity of 18 tons per hr, 
installed by Brooklyn & Manhattan Transit 
Co for its Williamsburg generating plant. 
These units weigh and automatically record 
coal supplied to six pulverizers serving two 
600,000-lb-per-hr B & W boilers. Each scale 
weighs about 3600 lb and has a hopper 
capacity of 400 lb 








cussed some of the reasons why coal 
selection is difficult and suggested steps 
for improving the situation. All speak- 
ers agreed that the coal industry must 
devise some method whereby the small 
coal buyer can be assured of getting 
coal that fits his needs. By eliminating 
costly selling methods and equally costly 
complaints and investigations, this pro- 
gram will enable the industry to reduce 
prices and operate on a more satisfac- 
tory basis. 


PERSONALS 


C F Cate, 234 N Davis St, El Paso, 
Texas, has been appointed agent for 
Roller-Smith Co, New York, N. Y., for 
southwestern Texas and southern New 
Mexico. 


Rosert Biscuorr, formerly associated 
with the manufacture of hydraulic tur- 
bines in Switzerland, has been placed in 
charge of all valve engineering for 
Koppers Co’s Western Gas Div, Fort 
Wayne, Ind. This division manufac- 
tures hydraulic gates and special valves, 
as well as gate valves for water works, 
sewage plants, and processing industries. 


E G Batrey, vice-president of Babcock 
& Wileox Co, New York, N. Y., and 
president of Bailey Meter Co., Cleveland, 
Ohio, was awarded the honorary degree 
of Doctor of Engineering by Lehigh 
University at its Founders’ Day exer- 
cises at Bethlehem, Pa., Oct 6. The 
award was made for “notable and dis- 
tinguished accomplishment in the field 
of combustion and steam engineering.” 


Davin M Harvey has been appointed 
superintendent of the Oil Dept at the 
Philadelphia plant of E F Houghton & 
Co. Prior to his present appointment, 
Mr Harvey spent six years at the 
Houghton plant in Manchester, England. 
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INSTRUMENTS for 
MEASURING SPEEDS 


Instruments with which to indicate r.p.m. 
and surface speeds of all types of machin- 
ery are essential equipment . . . should be 
on hand. for instant use. We offer an 
attractive selection of such devices for 
special as well as routine requirements. 
Ranges—from as low as 30 up to 100,000 
r.p.m. High quality, accurate, dependable. 


“FRAHM" TACHOMETERS 


for measuring speeds os 
up to 30,000 rf.p.m. 
of motors, generators, 
turbines, centrifuges, 
etc. Also indicate im- 
pulses per minute in 
air tools, yibrators, 
etc. Contain no rotat- 
ing parts. Indicate by 
vibration of tuned 
steel reeds. Simply 
place on machine. No 
direct contact with 
rotating part. Noth- 
ing to wear out. 
Hand and permanent 
mounting types. Bul- 
letin 1510-P. 


“JAGABI" SPEED INDICATOR 
(Chronometric Type) 


A ‘‘vest-pocket tach- 
ometer’’. Measures 
average f.p.m. or 
feet per minute with- 
out any calculations. 
Simply insert tip and 
press a button. Auto- 
matic. Measured speeds 
are read at leisure. 
Small size. Low price. 
For speeds up to 20,000 
r.p.m. and up to 10,000 
feet per minute. 


"JAGABI" HAND TACHOMETERS 


(Centrifugal Type) 


Measure rotating 
speeds directly in reyo- 
lutions per minute. 
Measure linear and 
peripheral speeds di- 
rectly in feet per min- 
ute. Also show speed 
variations. Exception- 
ally well made, hav- 
ing scales 6%,” 
long. Carefully 
balanced. Accu- 
rate. Unaffected by 
temperature varia- 
tions or position. 
Various ranges up - 
to 40,000 r.p.m. 





The above instruments, as well as a Hand Tacho- 
graph for recording speeds, a Tachonorm or Per 
Cent Tachometer and other highly developed 
speed indicators are illustrated and described in 
Bulletin 1505-P. Ask for a copy. 


JAMES G. BIDDLE CO. 


| ELECTRICAL ao SCIENTIFIC INSTRUMENTS | 
1200-13 Arce STREET, 








Potavecena, Pa. 
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There is no stretching of metal 
on outside of pipe bend during 
bending process. Metal is not 
weakened; wall thickness remains 
unchanged; safety is not 
impaired. 


Take a minute to study this picture. It illus- 
rates five proven reasons why Pittsburgh Piping 
reased Bends and Corrugated Tangents have 
nade the outstanding contribution of bringing 
tonomical flexibility to power piping. 


These prefabricated units are practically 
imitless in their design and universal in their 
pplication. By their proper use, not only the 
resses throughout the piping system but also 
rations against equipment are reduced to a 
tinimum. 











For complete technical information about 
teased Bends and Corrugated Tangents write 
t your copy of Pittsburgh Piping Design 
anual. 


PITTSBURGH PIPING & EQUIPMENT CO. 


10 FORTY-THIRD ST. PITTSBURGH, PENNA. 
BRANCH OFFICES IN PRINCIPAL CITIES 





CREASED BENDS 











































1 CREASE BENDS 
CORRUGATED TANGENTS 









Creased Bends, made on radii 
as short as 1/2 times pipe di- 
ameter, add flexibility to the pip- 
ing system, save installation 
space and at the same time 
reduce stress. 


Steam has full free-flow past 
the creases which extend out- 
ward not inward. 1. D. remains 
the same as plain pipe. 





Prefabrication of large units 
in one piece eliminates numerous 
welds or flanges; saves installa- 
tion time; raises safety factor. 


Straight corrugated pipe tan- 
gents take up lateral movement 
caused by expansion. (There is 
no bellows action.) The flexibili- 
ty of a corrugated section in 
bending is actually 5 to 8 times 
that of a plain pipe of the same 
length. 


¢ CORRUGATED TANGENTS 





is what 


YOU NEED 


to measure 
your BOILER FEED 


WATER Gnd BLOWDOWN 


This meter operates within 2% of 
absolute accuracy regardless of 
heat or dirt in the water. It also 
measures the pulsating flow of re- 
ciprocating pump. 


Send in the coupon below 
for complete information 





Cutaway view showing the 
rotating valve in the measur- 
ing chamber. 


ua by4 a 


HENSZEY COMPANY 
Dept. D12, Watertown, Wis. 


Please send further information 
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E M Dononvuk has been appointed rep- 
resentative of Fedders Mfg Co, Buffalo, 
N. Y., to serve in Cleveland, Ohio. 


ARTHUR Loos, former sales engineer 
with Tron & Steel Products, Inc, has 
heen made manager in charge of buying 
and selling industrial machinery for the 
Triangle Engineering Co, 53 W Jackson 
Blvd, Chicago, Ill. 


WERNER J WESTPHALEN, vice-presi- 
dent and general manager of Laclede- 
Christy Clay Products Co, St Louis, Mo., 
was elected president of the American 
Refractories Institute at its October 
meeting in Colorado Springs, Colo. 


ArtTHuR T Cox, JR, has been appointed 
manager of Lincoln Electric Co’s Tri- 
Cities office, Moline, Ill. He succeeds 
J B Flock, who is taking a years leave 
of absence. 


OLIVER F ALLEN, consulting engineer, 
has severed connections with the PWA 
in New York, N. Y., in order to devote 
more time to his private consulting prac- 
tice on diesels, power plants and inter- 
national engineering. 


FRANK PIatTt, former president of the 
American Refractories Institute, has ac- 
cepted a position as vice-president of 
Mexico Refractories Co, Mexico, Mo. 
Mr Piatt was for several years sales 
manager for an eastern firebrick company 
prior to his appointment as Refractories 
Institute president. 


A P Lavar has been appointed chief 
engineer in charge of heating design 
for Airtemp, Ine, air-conditioning sub- 
sidiary of Chrysler Corp, Dayton, Ohio. 
Mr Livar was formerly with Reynolds 
Corp as manager of the Air-Conditioning 
Div. Prior to that he was vice-presi- 
dent in charge of sales and manufactur- 
ing for Richmond Radiator Co, Ine. 
where he designed the ‘“Richvar” cast- 
iron convector radiator and boiler. 


BUSINESS ITEMS 


NORTHERN EQuipMENT Co, Erie, Pa.. 
has appointed Cochrane Steam Specialty 
Co, Boston, Mass, as New England rep- 
resentative for sales and _ services of 
Copes feedwater regulators, differentia! 
valves, pump governors, reducing valves, 
desuperheaters, ete. 


GENERAL CONTROLS Co has opened a 
new branch office in Chicago at 450 East 
Ohio St, under the management of H G 
Wasserlein. 


HOMESTEAD VALVE Mre Co, Coraopolis. 
Pa., has appointed the following new 
representatives: Gibson Co, Indianapo- 
lis, Ind.; Keys Co, East Liverpool, Ohio; 
Minneapolis Iron Stores Co, Minneapo- 
lis, Minn.; Dye Motor Supply, Akron, 
Ohio; and Canton Hardware Co, Canton, 
Ohio. 


Terry STEAM TURBINE Co, Hartford, 
Conn., recently appointed the following 
new representatives: C F Cate, El Paso, 
Texas; Darby Corp, Kansas City, Kan.: 
and Ray F Riddle, Tulsa, Okla. 
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Vertical 
Water Gauges 


Quick-Closing 


Opened or shut by less than a 
quarter-turn. When a glass breaks, 
the gauge is shut off by a pull of 
the chain. No scalds; no burns. 
Steam and water passages are 
ample and have no "pockets'’ to 
collect sediment. Body is extra 
heavy and of best steam metal. 
All valve stems packed with asbes- 
tos graphite rings—nuts are large 
to accommodate ample size rub- 
ber washers. All Double Extra 
Heavy water gauges have monel 
metal seats and valve stem loose 
discs. All extra heavy water 
gauges have monel metal loose 
disc valve stem tips. All gauges 
can be equipped with an attach- 
ment which shuts off both water 
and steam automatically should 
the gauge glass accidentally 
break. 


For the complete PBH line of Power 
Plant Equipment and Instruments, write 
today for catalog A34. 


The PAUL B. HUYETTE CO., Inc. 


Est. 1896 
401 N. Broad St., Philadelphia, Pa. 
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@ Some plant executives have the idea that silent chain drives are ex- 

es pensive. Actually they cost less...even their first cost being lower than 

, belts in many instances. Over a period of years, Link-Belt Silver- 
streak Silent Chain Drives always show important savings because 

they are built to give constantly efficient service with practically no 
attention or upkeep expense. They transmit full speed and power... 

never slip... Save space... and are smooth and quiet in operation. 

Cut your production costs ...save maintenance trouble and expense 

by equipping your machines with Silverstreak Silent Chain Drives. 

Send for data book No. 125. Also send for catalogs covering roller 

chain drives, speed reducers, variable speed transmissions, and the 

cies complete line of transmission units such as anti-friction and babbitted 
bearing pillow blocks, clutches, couplings, take-ups, pulleys, gears, etc. 
Link-Belt Company, Indianapolis, Chicago, Philadelphia, Atlanta, San Francisco, 


Toronto, or any of our offices located in principal cities. 7159 


LINK-BELT 





Silvexstreahk 
peice tan SILENT CHAIN DRIVES 


No. 125. 
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Wear has little effect 











New Balls - 
Worn Balls - 
(Sti Spherica/) 


THE BABCOCK &| 
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on Capacity or Fineness 


with the B & W 
PULVERIZER 










Actual operating experience with almost 200 B&W Pul- 
verizers direct firing boilers over periods of from one to 
eight years shows conclusively that they maintain capacity 
within close limits and fineness of output throughout the long | 
life of the grinding elements. The balls remain spherical as 


they wear—they do not need re-surfacing. 


The result is little outage for repairs, low average carbon 


loss due to drop in fineness, and low maintenance costs. 


THE BABCOCK & WILCOX COMPANY 
85 LIBERTY STREET NEW YORK, N. Y. 





Bulletin G-19 contains further infor- 
mation on these features of the B&W 
Pulverizer ... sent on request. 








WILCOX COMPANY 
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ELLIOT! 


Vee-belt exciter drive 
—close centers—mini- 
mum floor space — 
practically no slip- 
page — results in im- 
proved efficiency and 
operation. 


Se SANE ec ae | ene 


Cylinder lubricution 
is improved by.the 
use of two -oil feeds 
into the steam line. 
Thoroughly atomized 
oil in the steam is bet- 
ter than more oil fed di- 
rectly to valves. pack- 
ings, etc. Also, if one 
feed fails, the other 
L maintains operation. 


TA 








Greater accessibility 
to cam and roller arm 
is obtained by the 
use of an enlarged 
bonnet cover. Its re- 
moval exposes the 
entire mechanism. 


Governor roller bearing. 
Built with watch-like pre- 
cision: by. well-known 
maker. Flexible, spiral- 
wound rollers insure line 
contact—cages keep rol- 
lers separate and in 
alignment — hardened- 
steel end-plates take end 
wear and thrust. This 
long-life bearing is inter- 
changeable on all exist- 
ing Elliott engines. 


ELLIOTT COMPANY - -- STEAM ENGINE DEPARTMENT- 
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wand they 


ettez th anever! 


By continual study and development, it is always pos- 
sible to make a good thing better. That's how Elliott 
engineers build smoother operation and more efficient 
performance into steam engines for 1938. A few of the 
many recent refinements are shown here. 

Elliott engine-generators are unique in that they are 
built as complete units by a single manufacturer — the 
product of close co-operation between Elliott electrical 
and mechanical engineers. 

Elliott engines are built for all sorts of drives and in four 
types—single-valve and four-valve counterflow; poppet- 
valveand Corliss-valveunaflow. Elliott engineers will help 
you select the unit which best suits your requirements. 


We have bulletins telling what 48 years of engine 
building have done for the STEAM ENGINE of 1938. 





——B 3.316 


RIDGWAY, PA., DISTRICT OFFICES IN PRINCIPAL CITIES 
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TEXACO 
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SERVICE 
gets neal 








_ Texaco lubrication engineer gets 
frees because he gets down into 
the work and assists in ways and means 
of working out economies. 
And once he finds “trouble,” he has the 
experience to know how to clear it up. 
Every day, from every part of the 
United States, Texaco lubrication engi- 
neers report benefits to Texaco users. 








This service is real, practical, vital . 
and it’s available for you. 


These trained lubrication engineers 
are always ready for consultation on the 
selection and application of Texaco In- 
dustrial Lubricants. Prompt deliveries 
assured through 2070 warehouse plants 
throughout the United States. The Texas 


Company, 135 East 42nd Street, N. Y. C. 

















INDUSTRIAL LUBRICANTS 
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vf ACHIEVEMENT 


Weds nalicuse: ‘ContiguetiAsh-OWehanan | Link Grate ‘Stoker 


DEPENDABILITY 
HIGH EFFICIENCY 


LOW MAINTENANCE 
aL faclots tin low-cost seam 9 
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A SERVICE FOR 





Bailey Boiler Meters, Multi- 
Pointer Gages, Temperature 
Recorders and Air Operated 
Combustion Controlinstalled 
on four 500 h. p. stoker- 
fired boilers in a steel mill 
power plant, 











Bailey Fluid Meters measuring 
steam distribution and conden- 
sate return at a central heat- 
ing plant, 





BOILER 
METERS 


MULTI- POINTER 
GAGES 
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STEAM ECONOMY | 





Not Simaly Meters and Control i @ Rut G 
Sorvice Which Enables You to Secure Maximum 


Returns prom Power and Process EGuijament 


e@ Bailey Meter Engineering Service starts 
with a careful consideration of operating 
economies which may be obtained in the 
generation and utilization of steam and in 


the control of industrial processes. It con- 


Through an experienced engineering organ- 
ization, Bailey Meter Company offers you 
not simply meters and controllers but rather 
a service which makes it possible for you 


to secure the maximum returns from power 









tinues with the application, design, construc- —_ and_ process equipment. C4 


BAILEY METER COMPANY 
1086 IVANHOE ROAD e CLEVELAND, OHIO 
Bailey Meter Company Limited, Montreal, Canada 


tion, calibration, installation and adjust- 
ment of equipment necessary to effect the 


desired economies. 










ABOVE — Bailey Boiler Meter, Multi-Pointer Gage, Boiler Water Level Recorder, Pressure 
Recorder and Air Operated Combustion Control System installed on a 60,000 lb. per hour 
capacity pulverized coal-fired boiler. 






Bailey Meters and Combustion 
Control installed ona 1328 h, pe 


oil-fired boiler. 












CIRCLE—At the world’s largest distillery, this Bailey Meter Control Panel furnishes com- 
plete records of boiler performance and automatically operates two 1380 h. p. Boilers. 
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e All requirements for your ideal in a blow-off 
valve are offered in the ATLAS and all are in 
actual operating service. We'll gladly name the 
plants. 


Here is a blow-off valve designed particularly for 
modern high pressure service, operated as easily 
at 1800 lbs. pressure as 250 lbs. and drop-tight at 
all pressures—a valve which can be repacked 
completely, safely and easily under pressure—a 
strong, compact, lightweight valve which cannot 
throttle its life away—a valve for continuous ser- 
vice and with greatly increased life. 


These and other equally important long sought 
features are fully described in Bulletin No. 11. 
Send for a copy and see how ATLAS achieves 
them. 


~~ 
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CLEES VALVE & 
90 WEST STREET 
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@ Here’s another exclusive ATLAS achievement 
—a Forged Steel stop valve for highest pressures 
and temperatures — immediately available in 
standard sizes for pressures up to 1500 lbs. and 
temperatures to 850° F.—especially designed for 
pressures up to 2500 lb. W.S.P. 





These new valves feature bodies, flanges and 
bonnets forged from the highest grade chrome 
Molybdenum Steel with trim of stainless steel 
and seats trimmed with Stellite. They are avail- 
able with ends, either flanged or prepared for 
welding: they can be furnished with or without 
internal by-pass, with gasketited bonnet flange or 
bonnets seal-welded to body flange and without 
the use of gaskets. 


Standard sizes from 2'2 to 8” in both angle and 
offset types. The entire line is now available for 
reasonable delivery. Write for complete details. 








~— Combustion Engineering s 


in the steam generating field a5 


In the special issue of POWER, published in 
Mid-September, 1937, there was included as 
a supplement a detailed tabulation of central 
station and industrial power plant installa- 
tions made since January 1, 1936. This tabula- 
tion, including contracts received up to about 
July 1, 1937, is reproduced in part as the back- 
ground of these pages. The data given for 
steam generating uniis for pressures from 
$00 lb per sq in. and up appear to cover 
better than 95 per cent of all installations 


completed or begun within this period. 


The summaries of these data given on the 
opposite page evidence the contemporary 
position of Combustion Engineering as 


designers and manufacturers of medium and 





high pressure steam generating units. 


COMBUSTION 


| C-E PRODUCTS INCLUDE ALL TYPES OF BOILERS, FURNACES, PULVERIZED FUEL SYSTEMS AND STOKERS; ALSO SUPERHEATERS, ECONOMIZERS AND AIR HEATERS 














Contemporary Position 





revealed by POWER’S statistics 


Cenfral Station Units for 
Pressures from 500 Ib up 


Combustion Engineering 
Other Manufacturers 


Industrial Units for 
Pressures from 500 lb up 


Combustion Engineering 
Other Manufacturers 


Cenfral Station and Industrial Units 
for Pressures from 500 lb up 


Combustion Engineering 
Other Manufacturers 


Central Station and Industrial Units 
for Pressures from 1000 lb up 


Combustion Engineering 
Other Manufacturers 


Aggregate Capacify Per Cent 
lb of steam per hr total capacity 
13,567,000 42 
18,485,000 58 
3,635,000 40 
5,374,000 60 
17,202,000 4] 
23,859,000 59 
9,145,000 54 
7,659,000 46 


Central Station and Indusfrial Units having capacities from 500,000 lb up 


The total of central station and industrial units having capac- 
ities from 500,000 lb per hr up is 19, of which 10 are C-E units. 


NOTES: In all of the above classifications, 
except one, the figures for Combustion 
Engineering exceed those of any other of 
the seven manufacturers represented. If 
several C-E High Pressure Units, omitted 
from the POWER tabulation but installed or 
purchased between January 1, 19386 and 
July 1, 1937, were included in the above fig- 
ures, Combustion Engineering would have 
a higher percentage of total capacity than 
any other manufacturer in all of the above 
classifications. C-E percentages would then 


be: Central Station Units—45 per cent. 
Industrial Units —46 per cent. Combined 
Central Station and Industrial Units—45 
per cent. Combined Central Station and In- 
dusirial Units from 1000 lb up—60 per cent. 


Several units listed in the POWER tabulation 
that include some C-E equipment are 
excluded from the above figures which 
are limited to those units in which boiler, 
furnace, firing and all or most of the 
related equipment were furnished by C-E. 
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COMBUSTION ENGINEERING COMPANY, INC., 200 MADISON AVENUE, NEW YORK, N. Y. © 


CANADA: COMBUSTION ENGINEERING CORPORATION, LTD., MONTREAL 
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Horizontal direct connected turbo-propeller type pump for salt water condenser 
circulating service as built*by Worthington Pump & Machinery Corp., and equip- 
ped with single stage Sturtevant turbine. 


with 


LESS 
space and weight 


Both the pump impeller and the turbine rotor are mounted on a single shaft of 
heat-treated ''K’’ Monel with integral wearing sleeves at four points where shaft 
passes through turbine bearings, steam glands, pump bearings and pump gland. 





Propeller type impeller is of cast ''H’’ Monel. 











1. 





Possible to mount both rotor and 
impeller on one shaft because of 
these properties of “K” Monel: 


High strength, stiffness and torsional prop- 
erties for transmitting power without vi- 
bration. 


Hardness to resist abrasion and scoring. 


Monel impellers mounted on the shafts. 


Low heat transfer between cooling water 
contacted at one end of the shaft and 
super-heated steam at the other. 


Good bearing properties with babbitt metal 
in hot turbines. 


Low coefficient of expansion for clearance 
in babbitt bearings when cold without 
danger of seizing at high operating heats. 
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HE condenser circulating pump shown here has a 

capacity of 19,500 gallons a minute. And it does 
that job with the utmost in compactness: An overall 
length of 6 feet, 3 inches. Does it, too, with the utmost 
in sturdy long life. 

The unique design of this pump, which mounts 
turbine rotor and pump impeller on the same shaft, 
makes possible the saving in space. And it takes the 
combination of “K” Monel’s properties to make pos- 
sible this design. 

In the new heat-treatable “K” Monel, we offer you 
a metal which sacrifices none of Monel’s resistance to 
corrosion . . . but by heat treating gains even greater 
strength, hardness and resistance to abrasion. 


3. Resistance to corrosion and pitting in salt The higher physical properties now attained in “K” 
water. Monel are: 
4. Galvanic neutrality when coupled with Tensile strength ............ 140,000 psi (minimum) 
bronze pump bodies and bearings and cast Yield strength ............. 110,000 “ 
Elongation in 2”............ 15% minimum 


Approx. hardness .......... 265-315 Brinell 
Consultation is invited on any of your problems where 
this rare combination of properties may cut your costs. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street © New York, N. Y. 


MONEL A, 


*Monel is a registered trade-mark applied to an alloy containing approximately 
two-thirds Nickel and one-third copper. This alloy is mined, smelted, refined, 
rolled and marketed solely by International Nickel. 


POWER —Mid-December, 1937 


























IT FLOATS THROUGH THE HOSE 
WITH THE GREATEST 


A typical example of Goodrich improvement in rubber 


NLOADING a car of cement or 
any such bulk material used to 
require an expensive gang of laborers, 
who had to sweat and strain with heavy 
bags which cost money to make and 
fill, and more money to handle. A 
machinery. manufacturer, searching for 
a more efficient way, invented a ma- 
chine to do the work. 
Propelled, under its own power, into 
a car of bulk material (no expensive 
bags necessary) this hungry little ma- 
chine picks up cement on a revolving 
disk, passes it through a “‘pusher” screw 
into the hose. The cement isn’t blown 
through with strong air currents; just 


enough air is drawn in to cushion each 
cement particle and let it float or be 
pushed along like a liquid. 

A large hose was needed, so light the 
machine could pull it around easily 
yet one that couldn’t kink or flatten 
out at sharp corners. A new problem 
for Goodrich but solved in the same 
way, by the same technical men, who 
each year make improvements in water 
hose, air hose, fire hose, conveyor belts 
and hundreds of other industrial rubber 
products. 

When you buy Goodrich rubber rolls, 
tank linings, belting, packing—you are 
buying products of this same Goodrich 


OF EASE 


research which is constantly at work to 
develop new products for industry and 
make standard products better. No 
wonder Goodrich products keep your 
plant efficiency high, maintenance costs 
low. For greater value in the rubber 
products you buy, see your Goodrich 
distributor. Write us for his name if 
you don’t know him. The B. F. Good- 
rich Company, Mechanical Rubber 
Goods Division, Akron, Ohio. 


Goodrich 


ALL pd? fhe in RUBBER 
a i 


Another story of Goodrich development work appears on last page 
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covering every aspect of control 
and measurement in the modern 
boiler room 


For many years it has been the business of 
the Republic Flow Meters Company to sup- 
ply essential equipment for the functions of 
boiler room control. Today's problems and 
practices definitely require a much broader 
service ... a service that embraces all 
phases of regulation and measurement as a 
part of complete boiler room control. 


The Republic Flow Meters Company offers 


Centralized Republic-Smoot master control and in- 


dividual control panel for an entire central station such a service for the first time, all or any 


boiler room. Instruments include Republic Multi- 
Point Indicators of flow, COQ, stokers speed, drafts part of which is available to power engi- 


and pressures. Republic Strip-Chart Recorders pro- ‘ : 
vide records of all functions. neers and executives working toward a 
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single well-defined objective—economy. In rounding out our facilities and 
products we have had in mind, what we believe to be a very important 
point: that boiler room control divides into two separate and distinct parts; 
... the mechanical control equipment necessary to operate boilers, 
stokers and auxiliaries efficiently, . . . and the instruments which witness 


and record the operation of both individual units and the plant as a whole. 


It is on this basis that the Republic Flow Meters 
Company invites investigation and discussion of 


the following services and equipment. 


SMOOT CONTROLS: A full line of control equip- 
ment for the mechanical control of steam pressure, 


combustion, furnace pressure, excess pressure, load 





distribution, etc. Furnished for all sizes and types Smoot Series “50” oil operated Re- 
aa gulator featuring sensitivity, power, 
of boilers and fuel firing equipment. speed and stability. 





SERVICE IS§5 


REPUBLIC INSTRUMENTS: A complete line of power 


plant instruments including Flow Meters, CO, Meters, Draft 





Instruments, Thermometers, Level Gauges, etc. Master 
Panels are designed and built to meet special requirements 


and may include any combination of instruments desired. 


More efficient and economical operation of present boiler 
room equipment, and a sound basis for recommendation of 


modernization or enlargement, are matters which vitally 





concern every power executive and consulting engineer. 


Smoot single unit Master 


Controller for the con- We place our newly expanded facilities and engineering 


trol of one boiler or a 


battery of boilers oper- Staff freely at your service whether your problem involves a 
ated as a single unit. 

single instrument or modernized control of an entire power 
plant. This service is available through a nationwide organization of 


sales and service engineers. Your inquiries will imply no obligation. 

| * 
REPUBLIC FLOW METERS COQ. 
2224 DIVERSEY PARKWAY - CHICAGO: ILLINOIS 
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In place of high-powered sales talk... in 
place of unproved. superiority claims... we 
give you guaranteed increased production. 

In your plant —on any belt drive where 
increased production can be measured — Re- 
search Leather Belting will increase average 
machine production 1 or 2% over ordinary 
belting . . . or you can have your money back! 

Special Processes developed in our Home 
of Research gives Research Belting greater 


transmission capacity — greater resistance to 
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stretch, greater coefficient of friction. 

In plant after plant, mill after mill, Research 
Belting is helping to speed up production — 
and substantially reduce production cos 

Place an order today — with the neg 
jobber or office listed in our insert in THO 
REGISTER. Put research on an impintale 
drive where increased production can be meas- 
ured. Then add the production bonus té net : 
profit. | ’ 

Remember — you get the bonus, or we 


refund your money. 


1 OR 2% ANYWAY — PROBABLY MORE 


Most of our customers’ reports tell of bonuses greatly exceed- 
ing 2%. Such as — 
Grinder: 8% more production an hour 
Blower: Speed increased from 2700 to 2800 r.p.m. 
Card: 4% more production 
Compressor: So much more air from one, another could be shut 
down 
Head rig: Research does twice as much work 
Linter: Over 3 tons more per day 
Spinning frames: 15 feet more yarn per hour 
Driil: 25% saving in cost of operation 
Vertical drive: 9% more r.p.m. 
Compressor: 17 2/3 cents extra profit on each tank of chemical 
Generator: 15% more power 
Looms: $2.88 a year bonus per loom 
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Graton & Knight sales offices and dis- 
b, ON tributors are located throughout the country to 
. oreceearons sm give 24 hour service or better to all points. The sales offices 
Ww BRANCH SALES OFFICES ; Wy are indicated by stars. Dots show the distributors. Names 
and addresses are listed in the Graton & Knight insert in 
the Belting Section of the 1937 Thomas’ Register. 


Pee AO 
RESEARCH B en 


from the Home of Research, Worcester, Mass. 
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ont let you thormometos, 


Bore reflections in old-fashioned industrial ther- 








have tricked many an honest employee. Taylor 


Tubing eliminate such reflections...show the one 



































; 
a IT’S NOT THAT SERIOUS, MY SON. 
—) THEY CAN’T AGREE ON THE RIGHT 
oat on READING OF THAT OLD-FASHIONED 
THERMOMETER ... . THEY HAVE 
na THERMOMETER-ITIS* 
THEY QUAR- & @X j 
RELING? MAY- fe J] if 







BE WE BETTER ne \ 
CALL A COP. 















*THERMOMETER-ITIS— caused by trying to see temperatures on hard- 
to-read thermometers. Recognized by squinting... seeing temperatures 
that are not there... acting as if nearsighted... moving head and 
body from side to side when making a reading. 
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FOOL YOU 


mometers with single-lens tubing 
Thermometers with triple-lens BINOC 


correct temperature at every reading 





S A MIRAGE has often. tricked 
the senses of desert travelers, 
borereflectionin industrial thermom- 
eters of the past has deceived the 
the honest eyes of trained employees, 
and defeated quick, easy, accurate 
temperature readings. For in the at- 
tempt to make a reading from an 
improper angle, reflection in the 
empty bore above the mercury col- 
umn has made the mercury appear 
higher than it actually was. 

But now you can forget bore reflec- 
tion ever existed. Taylor Engineers 
have killed it in their remarkable 
new development—BINOC Tubing. 
They evolved an optically correct 
glass tubing with a scientifically de- 
termined triple-lens front. The light 
which caused bore reflections is 
diverted or excluded. 

Examine BINOC Tubing ina Tay- 
lor Thermometer. You will discover 
what many other plant executives 
have found—that the one quality 
industrial thermometers havealways 
lacked before is now supplied by 
BINOC Tubing—EASY READING. 


BINOC Tubing more than doubles 
the angle of vision within which you 
can see and read the mercury column. 
Its triple-lens construction concen- 
trates more light, more intensely, on 
the column and makes it stand out 
in bold relief. BINOC Tubing makes 
Taylor Thermometers two to five 
times easier to read, yet it loses 
nothing in magnification. 

BINOC Tubing gives Binocular 
Vision. It ends the need for close- 
range reading with oneeyesquinting. 
It assures accurate reading with great 
ease at longer distances—with both 
eyes open. 

It will pay you to test Taylor In- 
dustrial Thermometers equipped 
with BINOC Tubing. See for your- 
self how this new development gives 
you quicker, more accurate readings, 
aids in eliminating costly mistakes, 
guards product uniformity and quali- 
ty. For an immediate demonstra- 
tion, ask a Taylor Representative or 
write direct to Taylor Instrument 
Companies, Rochester, N. Y. Plant 
also in Toronto, Canada. 





GET NEW FEVER THERMOMETER WITH BINOC TUBING 





No chance of inaccurate readings due to bore reflec- 
tion with this bold, clearly defined mercury column. 
BINOC Tubing makes Taylor Thermometers as easy 
to read as a newspaper headline. 





® 


INDUSTRIAL 


THERMOMETERS 
with BIN () ( tubing 


REG. U. S. PAT. OFF. 


TAYLOR INSTRUMENT COMPANIES 
After the development of BINOC Tubing for Industrial Thermometers Dept. P-12-15, Rochester, N. Y. 

Taylor turned its attention to the use of this remarkable product in fever { check ‘ ) tos the BINOC Fever Thermometer 
thermometers. Taylor BINOC Fever Thermometers are now being intro- pe aan aks aed heve. My regular drugaiet is 
duced through the drug stores of the country. They have the same triple-lens ee 
construction that assures greater visibility. They have shown that they are three 
times easier to read thanother high quality fever thermometers. Theflattened tubing 
makes them easier to handle and more convenient to use. These remarkable 
new thermometers are as great an aid in the home as BINOC Industrial Name 
Thermometers are in industry. 


I enclose 


(Name of retail store—and address) 
Taylor BINOC Fever Thermometer $1.50 each— 
Taylor-Tycos BINOC Fever Thermometer $2.00 each 








Address 





If you want one of the new BINOC Fever Thermometers, and your 
druggist cannot supply you, just fill out the coupon, giving name of your City State —— 
regular druggist, and mail it with check or money order. 
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A glimpse into the world’s largest small-turbine workshop 


DYNAMIC 


OU are visiting the world’s largest small- 

turbine workshop—the small-turbine engi- 
neering and manufacturing departments of the 
General Electric Company. In these shops are 
performed the tests and multiple checks that 
guarantee G-E quality. Here you see G-E per- 
formance in the making. 


Many years ago General Electric turbine engi- 
neers pioneered in the study of turbine rotor 
vibration and its destructive effects. Today, as 
a result of that early work, this problem has 
been solved by improved rotor designs and by 
such tests as the one you see. This method, 
known as the Lawaczeck-Heyman system, 
makes it possible to measure and correct any 
tendency toward rotor vibration before the com- 
pleted turbine is ever tested under steam. 


BALANCE 


The rotor under test, at the right, is brought up 
to speed and allowed to rotate supported only 
by the flexible vertical springs under each bear- 
ing block. Sensitive micrometers tell the engineer 
of the slightest vibration. If vibration is present, 
the rotor is brought to rest and weight added, 
first at one end and then at the other, to correct 
for the slight unbalance. This process is repeated 
until the amplitude of vibration does not exceed 
2/1000 inch! Only then is the rotor passed— 
dynamically balanced. 


This is but one of the tests used in General 
Electric’s small-turbine workshop. There are 
scores of others—each a part of that painstaking 
attention to detail and the never-ending search 
for improvement that have made General Elec- 
tric apparatus unequaled in quality and unsur- 
passed in service. 





Five Years of SERVICE 
43,000 Operating Hours 
Total Maintenance—$96.01 
100 Per Cent Reliability 





T 1s 90-horsepower G-E turbine drives the boiler-draft fan in a large Eastern manufacturing 
plant. The unit has never been out of service during plant operation 


More than five years ago this G-E turbine was selected as the most dependable and 
economical means of driving the boiler draft fan in a large Eastern manufacturing 
plant. Today, the record shows how completely that selection has been justified—five 
years of service, 43,000 hours in actual operation, with a maintenance cost of less than 
$20 a year. 


We know that performance like this will interest you. A turbine specialist from your 
nearest G-E office can render valuable assistance in determining the needs of your 
plant. He can give you full details of G-E equipment and service. Or, write General 
Electric, Schenectady, N. Y. 
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Again, it has been necessary to increase 
capacity to meet the rapidly growing demand 
for ELECTRUNITE Boiler Tubes. Another, 
larger, controlled atmosphere annealing 
furnace has been added. The end of the finish- 
ing building built in 1936 has been removed 
and the building increased in length. New 
welding equipment has been installed. And 
even with this increase in capacity, every 
unit must operate at full time to keep pace 
with orders. 

There must be a reason... and this is it: 
Only by cold forming, electric resistance 
welding and controlled atmosphere anneal- 
ing is it possible to produce boiler tubes with 
the unequaled consistent uniformity that 
makes ELECTRUNITE Boiler Tubes safe, 
sound and economical. 

Let us tell you more about ELECTRU- 
NITE Boiler, Condenser, Heat Exchanger 
and Air Preheater Tubes. 
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Steel and Tubes. /- 


CLEVELAND .... OHIO 
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Mo companies today require their 
Cost Analysts to determine the defi- 
nite cost of each operation—in each de- 
partment— yet, many of them arrive at 
their steam costs by simply dividing the 
total cost of steam for plant operation by 
the number of departments. 


This method of determining steam costs in 
many plants has led to false operating efficiency 
because it has been definitely proven that the 
quantity of steam used not only directly affects 
the cost of processing per unit of product, but, 
in some cases, the quality of output. 


For example:—A nationally-known manufac- 
turer of molded products installed Brown Flow 
Meters on departmental steam lines—to the sur- 
prise of the plant officials, it was found that 
Power Engineer "A" was saving $500.00 worth 
of steam per month. In the processing depart- 
ment, Foreman "B' was wasting $500.00 worth 
of steam per month. On the books, the waste 
cancelled the savings. 


BROWN 





Investigation showed that the processing opera- 
tors had habitually neglected to close the steam 
valves properly. As a result, Power Engineer 
"A" was not getting credit for saving fuel. This 
careless waste of steam meant a net loss of $1000 
to this company. 


Too often, however, the power engineer's 
services end when he produces steam econom- 
ically. What happens to it after it leaves the 
boiler—how efficiently steam is used is just as 
important as efficiency in the power plant proper. 


And who is better equipped than the power 
engineer to determine how much steam is needed 
and at what pressure for a given processing 
operation? Or how much water and at what 
temperature? 


Who is better equipped to sit down with the 
process engineer and show him the value of 
recording flow meters in improving manufacturing 
methods and reducing production costs? 


Hidden leaks may be running into thousands 


FLOW 


MINNEAPOLIS-HOMNEYWELL.... 


To Measure and 








































a of dollars in your plant unless the steam used in each 

n department is separately recorded. Steam records 

r for each department make it impossible for this 

is important loss to escape detection. They tell where 

0 the steam is used, when it was used, just how many 
pounds were used during any part of the 24 hours. 

's With Brown Flow Meters, Indicating, Recording and 

n- Controlling your steam generation and distribution, 

e you can obtain these detailed steam records Auto- 

1s matically. 

a 





We should like to talk with both power and process 
engineers about steam costs in processing operations 
—show how Brown Flow Meters can carry into manu- 
facturing many of the economies they have effected 
it in power production. Brown Engineers will gladly under- 

take to prove the point. Write for Catalog No. 2005. 

—THE BROWN INSTRUMENT COMPANY, a division 
r of Minneapolis- Honeywell Regulator Co., 4490 
Wayne Avenue, Philadelphia, Penna. Offices in all 
principal cities. Toronto, Canada: |17 Peter Street— 
Amsterdam-C, Holland: . Wijdesteeg 4—London, 
England: 70 St. Thomas’ Street, S.E.I. 
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Control 1s to Economize 











_ “The Installation is as good as its Hangers” 


























No matter how much engineering genius is involved in the 


development of a prefabricated piping installation, that installa- PREFABRICATION 
tion is only “as good as its hangers” — it must be free to float — IN PICTURES 
to expand and contract in any direction. . . . Send for this booklet — you'll 


find many worthwhile illustra- 
tions of complicated and rou- 
tine power 
ciency into Grinnell Genspring Constant Support Pipe Hanger. and process 
installations 
by Grinnell. 


That is why the same engineering skill and experience that 


brought Grinnell Prefabrication into the lead built equal eff- 






The Genspring Hanger affords constant, adequate support 
throughout the entire range of the pipe’s vertical and horizontal 
movement. Thus it adds another reason to the many that 
prompt leading users of prefabricated piping to say “Give 


the plans to Grinnell!” Grinnell Company, Inc., Executive 





Offices, Providence, R. I. Branch offices in principal cities. 


wLEL 


WHENEVER PIPING §1S INVOLVED 


PREFABRICATION AND FITTINGS BY 
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A compact imstallation 





HE use of oxy-acetylene welding has made this pip- 

ing installation much more compact than would have 
been possible with any other method of construction. 
Only with welding could such an intricate system of pipes 
be so closely nested to conform with the space limitations. 
The installation of any piping system is greatly simpli- 
fied when oxy-acetylene welding is used for joining the 
pipes and fittings. With this method of construction, the 
operator can obtain welds that are unusually ductile and 
that are as strong, dependable and corrosion-resistant as 
the pipe base metal. These advantages of welding are ob- 


tainable at no additional expense or time for installation. 

Linde engineers have accumulated a wealth of practical 
experience and knowledge in the design and fabrication 
of industrial and building piping. Their help is avail- 
able to assist you in every step of the planning and organ- 
izing of welded piping projects. Ask the nearest Linde 
office for full information concerning this valuable service 
and how you may obtain a copy of the useful 200-page 
book “Design of Welded Piping.” The Linde Air Prod- 
ucts Company, Unit of Union Carbide and Carbon Cor- 
poration, New York and principal cities. 


Everything for Oxy-Acetylene Welding and Cutting 





LINDE OXYGEN e PREST-O-LITE ACETYLENE ¢e OXWELD APPARATUS AND SUPPLIES FROM 
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PRODUCTS OF UNITS OF 
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UNION CARBIDE AND 
CARBON CORPORATION 


LINDE woncinsie 
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What size Compressor do you need 
Is it for AIR or GAS? 

What is the PRESSURE 

What kind of SERVICE? 


T-30 Self-contained air-cooled com- 
pressor. Sizes 1/4 to 15 hp. Pressure to 
1000 Ibs. and vacuums, 





WW el-Su- We t-Mos ol belei-su-to)l eas totelol 


Two-stage air-cooled Motor- 
compressor. 80 to 125 Ibs. 
pressure. 15 to 75 hp. 


Compressor for Every Condition 


“ES” enone duty air or gas compressor. 
Pressures 5 to 3000 lbs. and vacuums. 
Sizes 5 to 125 hp. Also for steam drive., 





HE variety of types of Compressors shown 
L.. this page is not the result of an inven- 
tor’s idle dream. On the contrary, each is a 
standard type which was pioneered by 
Ingersoll-Rand after years of concentrated | 
development work and close association 
with the field problems involved. 

Each type is designed to economically 
meet some particular kind of service better 





Duplex single- or multi- 
stage. Belted or direct- 
connected drive. Sizes 
50 to 250 hp. Pressures 


to 5000 Ibs. and ; ‘ 
laggy | than any other type; to provide electric- 


motor, steam, belt, oil-engine, or gas-engine 
drive. Some types are strictly air compres- 
sors; others handle gases of practically every 


Two-stage air-cooled portable 
compressors, gasoline- or oil- 
engine drive. All standard 

mountings. Six sizes. 





"XPV" Steam -driven 
compressor unit. Sizes 
50 to 1500 hp. Pres- 
sures up to 5000 Ibs. 
and vacuums. 


ERIE REPRO TEC Ennmmmenrecer-orne 


description. 

There are those for the. permanent, sta- 
tionary installation; stationary units incor- 
porating features for easy relocation; and 
highly portable units for the transient job. 

Each type is built in a complete range of 
sizes. In fact, the whole field of compressor 
needs, ranging from vacuums to 5,000 lbs. 
per sq. in. pressure and sizes from 1/4 to 





“FS” and '’CS"' single- 


~ “XVG" with built-in gas-engine drive. 
“XVO" for oil drive. Sizes 60 to 300 
hp. Pressures from 5 to 5000 lbs. 





Synchronous-motor-driven ‘’PRE.” Sizes 
200 to 3000 hp. Pressures 5 to 5000 lbs. 





stage centrifugal blowers. 
73 sizes from 5 to 125 hp. 
Pressures from 3/4 to 3 lbs. 


Turbo- aban for large volumes, ‘sabe 
tively low pressures. Sizes up to 12000 hp. 


12,000 hp., is covered by the Ingersoll- 


Rand line. 


‘When you need a compressor there is a 
100 to 1 chance that you can choose a stand- 
ard I-R machine or that Ingersoll-Rand has 
at some time or other built a unit to meet 
similar conditions. If your job is the excep- 
tion, the combined experience of a’trained 
engineering corps, employed by the largest 
compressor builder in the world, is ready 
to help you solve your problems. | 


The I-R line also includes air-oper- 
ated tools, Cameron Pumps, Diesels, 
Condensers and Refrigerating Units. 
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Reliance Alarms / Act to 
Keep Your 7 Boilers Safe 


—and power production uninterrupted 


When your boiler pressures are chummy with 
900 pounds, absolute certainty that there’s 
plenty of water becomes a_ life-and-death 
matter. Plenty of water and the boiler is 
99-98/100 safe—run short of water and it may 
be news you never have a chance to read. 


This Reliance Forged Steel Boiler Alarm re- 

moves the risk. Built of the most modern 
materials that test at twice your working pres- | 
sure, its simple direct mechanism, guaranteed 
by unsinkable stainless floats, gives you the 
comforting assurance of instantaneous reac- 
tion to changing water levels—the shrill 
whistle or electric alarm flash the warning, 
compel instant attention. 

















Reliance Forged Steel Boiler Alarm No. 7-850. This Follow the wise lead of thousands of power 
Alarm of the type .protecting boilers in the River a ‘i 

Power House of The Radio Corp. of America (RCA) plant engineers—protect your life, your plant 
at Camden, N. J.—and many other modern plants. {fi . . 

Shown are Reliance gage cocks and water gages and the e icient uninter- 

for 2000 pounds pressure. rupted power for which 


you are responsible with Reliance High Pressure Alarms. For 
53 years not one has been known to fail in an emergency. 


Write today. 





Made of stainless 
metal, this Reliance : 
float is highly buoy- f 
The Reliance Gauge Column Co. stay: anaes aa 


anteed against fail- 


5902 Carnegie Ave., Cleveland, Ohio dee: tae can 
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Double Classifier 





& 
ad 


oe — 
af oh be i * / es 


Rex 
% 
2 
ae 





Conical Ball Mills 
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HicH AVAILABILITY 








MINIMUM MAINTENANCE 


The application of double classifiers has 
increased the capacity and raised the efficiency 
of the outstanding pulverizer for heavy duty and 
difficult fuels. Six of these mills have fired three 
130,000 lb. per hour boilers for five years — 
43,800 hours of service—without shut down for 


FOSTER WHEELER CORPORATION 
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FOSTER WWHEELER 


repairs. Pulverizing surfaces (inexpensive steel 
balls) are fed into the mill without interrupting 
the preparation of fuel. Conical ball mills provide 
the flexibility to follow sharp variations in load 
instantaneously, due to the reserve fuel supply 
always available. 


165 BROADWAY, NEW YORK. N. Y. 
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Haynes Stelliting 


SAVES 20 Costly Valve Replacements 





@These parts of a 34-inch Haynes Stellited 
globe valve showed no signs of scoring or wire- 
drawing after operating continuously for 14 
months at 460 pounds pressure in a steam 
superheater line. This performance is particu- 
larly significant because the valve was used for 
drip service where valves formerly had to be 
replaced every three weeks. Thus, 20 costly re- 
placements were saved by applying Haynes 


Stellite to this one valve. 


These unretouched photographs show the 
excellent condition of the Haynes Stellited 
seat and disk after 14 months’ service, 






Such performance records explain why pro- 
gressive power plants everywhere are using 
valves with Haynes Stellited seating surfaces. 
Are you availing yourself of these economies? 

New valves wearproofed with Haynes Stellite 
are available from most of the valve manufac- 


turers.... Write for the book- 





PRODUCT OF A UNIT OF 


’ 


let, “Haynes Stellited Valves’, 


which describes other interesting 
CARBON CORPORATION 











performance records. 
















A ween, wear-resisting alloy of 
Ti 





) =6C HAY NES STELLITE COMPANY 


Unit of Union Carbide and Carbon Corporation 


Chicago - Cleveland - Detroit - Houston - Los Angeles - NewYork - 
General Office and Works —- Kokomo, Indiana 
Foreign Sales Department—-New York City 


. Haynes Stellite Welding Rods and information on other Haynes Stellite "Products also are 
ape through the 46 panes hipping Ses f hid 1, Laie Air bien beccteca see 


CE, 


San Francisco - Tulsa 
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DE LAVAL STEAM TURBINE 


in expanding process steam from 125 lb. to 10 lb. per sq. in 
develops 810 hp. 


7 
THE DE LAVAL FIVE-STAGE BLOWER 


which it drives.at 4000 r.p.m. raises 16,700 cu. ft. per min. 

of 0.62 gravity gas from atmospheric pressure to 10 lb. per 

DATA ON sq. in. @ The fuel cost of this 810 hp. is small indeed, as the tur- 
POWER UNITS bine removes from the steam only the heat actually converted 
into shaft horsepower; in other words, about 2545 Btu., per 

Bee eee tition hp. instead of the 9000 to 12,000 Btu. taken by a condens- 


which will enable you 
Te cibere ethurate d ing turbine. @ Industrial plants offer many opportunities for 
timates of savings will producing low cost power from steam used at low pressure. 
be supplied upon Where turbines or engines are already installed, similar econ- 
— omies are gained by superposing a high pressure boiler and 


turbine, the latter exhausting into the existing. steam mains. 


MANUFACTURERS OF STEAM TURBINES, PUMPS — CENTRIFUGAL, PROPELLER, ROTARY DISPLACEMENT 
CENTRIFL JGAL BLOWERS AND feawiodngepe WORM GEARS; HELICAL GEARS: HYDRAULIC TURBINES 
AND FLEXIBLE COUPLINGS +++ SOLE LICENSEE OF THE BAUER-WACH EXHAUST TURBINE SYSTEM 
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fg) Insulation Profits 
1 Payable to You! oa 


928 
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$1000 invested four different ways 


in 1925 conclusively proves that 


4000 


funds spent on J-M Insulations 
bring unequaled cash returns 


929) 1930 GSI. Sz 





TOCKS .. 


- mortgage bonds... 

mechanical equipment . . . contrast 
their investment returns with that of 
J-M Insulations. Here’s the black and 
white record: 

One dollar each year... for every 
dollar originally invested in Johns- 
Manville Insulations! Thus, in ten years, 
$10,000 on every thousand! 

And not in isolated cases, either. 
Based on the performance reports of 
a wide variety of J-M Insulations . . . 





in every type of plant... this is a rec- 
ord you, too, can duplicate. 

Are you sure your boilers, steam 
lines and other heated equipment are 
now adequately insulated? That you 
are not overlooking opportunities for 
similar profits? 

Why not make sure by calling upon 
a J-M Insulation Engineer for a check- 
up in your plant? With 79 ya of re- 
searchand practicalexperi- 


ence to draw upon, they | 


i Johns-Manville 


An insulating material for every temperature. . 


eie6/6) 
2,000 
Relele) 


O 


SS 1954 {925 


can estimate the insulation profits that 
should be yours with amazing accuracy. 


And they can specify the right J-M 
Insulation for assuring these dividends 
with similar certainty. For Johns- 
Manville makes some 40 different 
kinds of insulation in every desired 
thickness. And each of these materials 
has an established record for providing 
maximum returns on the equipment 
for which it is designed. Johns-Man- 
ville, 22 East 40th St., N. Y.C. 


INDUSTRIAL 
INSULATIONS 


. for every service condition 














After More Than 35 Years... . 


Genuine Squires Steam Traps 


and Steam Specialties are still 
a “Standard” in the Power Field 





Squires steam, air and blast traps—reducing valves— 
pump governors—feed water controllers—have been 
a standard of reliability for more than 35 years. 


Today, more than ever, Squires traps and steam 
specialties stand out as simple, durable, economical, 
efficient devices upon which the engineer can rely. 
Leading companies everywhere use Genuine Squires 
Traps, because the same good principles that made 
them reliable have not been deviated from. Note 
how easily and quickly a valve and seat may be 
replaced for any other desired pressure.. 


Squires Reducing Valves will reduce from any pres- 
sure to atmospheric in one reduction. No need of 
secondary valves. They are dead end valves. 


Write for literature A-1. 


THE C. E. SQUIRES CO. 


EAST 40TH STREET & KELLEY AVE. 
CLEVELAND, OHIO 













Squires 
Reducing 
Valve 


| Squires Class E 
| Pump Governor 





EXHAUST 
rd 







Squires 
Boiler Feed 
Water Controller eee ae RS 8 | A ee 


e¥uwVueue 
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. A a TRADE MARK ) FY 
THe C.E. SQUIRES ComMPANY E.40rTnH St. & Kettey Ave., CLEVELAND 
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ADOPTED BY INDUSTRY 
THROUGHOUT THE WORLD 


HOUSANDS of orders from all parts of 

the world—totaling literally millions of 
KLOZURE Oil Seals—are evidence of the 
superiority of the Gartock KLOZURE. 
The sealing element is made of a special com- 
pound which is dense, grainless, tough, resilient 
—resists oil, heat and wear. Complete range 
of sizes. Write for catalog! 


THE GARLOCK PACKING COMPANY 
PALMYRA, NEW YORK 


In Canada: The Garlock Packing Company of Canada, 
Limited, Montreal, Que. 


50th 
ANNIVERSARY 





1887 - 1937 
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To meet the demands of a rapidly 
expanding process for rebuilding and 
reconditioning mechanical equipment 
efficiently, comes this instrument of 
fine precision by Stevens. 


EXCLUSIVE 
FEATURES: 


High capacity nozzle »» Automatic 
Wire Feed Device » » Gear Shift 
Assembly 800-1. . . to 1600-1. “No 
Gear Change Required." Mechanical 
Assembly readily removable for Inspec- 
tion. Ball Bearing Mounted and Self- 
Lubricated. 


For Catalog |I4P 
Write 


STEVENS METAL SPRAYING, INC. 


81-83 SHIPLEY STREET, SAN FRANCISCO, CALIF. 
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Fire-resisting 








_...,it lasts 
almost forever 


K: 


CORRUGATED ASBESTOS 


K &M Corrugated Asbestos— made 
of asbestos fibre and Portland 





roofing, siding and partitions in 
skeleton-frame industrial building, 





cement under enormous pressure— 
is a strong, dense, tough sheet, fire- 
resisting and weather-resisting. Cor- 
rugations give it greatly increased 
strength, and help in obtaining 
correct alignment, resulting in 


for storehouses, lumber mills, wood 
working plants,cooling towers, power 
houses. Like all K & M products, it 
has exceptional durability and uni- 
formity. Behind these products is 
more than 60 years of experience 





water-tight joints. in the development of asbestos and 


It is used to great advantage for magnesia materials of all kinds. 


Send for information 


“Featherweight” 85% Magnesia Pipe Insulation, Blocks and Lagging ® Asbestos Pipe Insula- 
tion in sections @ Asbestos Insulation in sheets and blocks @ Asbestos Insulating Cements © 
Asbestos Packings: rope, cord, and sheet ® Asbestos Gaskets, Gasket Tapes and Cloth 
© Friction Materials ¢ Refractory Cements, dry and plastic ¢ Asbestos-Cement Sheets in 
corrugated and flat form. 


Underline the products on which you want full information and mail this coupon today. 


Name 









Name of Firm 





Address 8-A-10 


facet KEASBEY& MATTISON SUA 
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Now you can determine required pipe wall Code for Pressure Piping. 

thicknesses by simple and quick reference This bulletin will gladly be sent to anyone 
to a chart... no substitution in formulae interested who requests it upon a business 
-..no extensive calculations ...no need to letterhead. Simply mention Bulletin 37-A 


refer to A.S.T.M. Specifications or the A.S.A. and address the main office at St. Louis. 


TYPICAL PROBLEMS 
Q. What should be the wall thickness of 8” seamless steel grade “‘A”’ pipe for 500 
Ib. W.S.P. at 650° F.? 
A. .406”’. 


Q. What should be the wall thickness of 20” O.D. lap welded pipe for cold gas at 
240 Ib. W.P.? 


A. .375". 
Both of these answers were secured in less 
than two minutes by use of this bulletin. 


Midwest Piping & Supply Company, Inc. 


Piping Fabricators and Manufacturers of Pipe Welding Fittings 


Main Office: 1450 So. Second St., St. Louis, Mo. 
Plants: St. Louis, Passaic (N. J.) and Los Angeles ¢ Sales Offices: Chicago—946 Marquette Bldg. ¢ Houston—1716 Second 
National Bank Bldg. ¢ Los Angeles—520 Anderson St. ¢ New York—(Eastern Division) 30 Church St. ¢ Tulsa—533 Mayo Bldg. 
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CHRISTMAS GREETINGS 
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To all who will become users of 


To all who are users of Pure In- 


dustrial products, we wish to Pure Industrial Products in the 


express our appreciation for year to come, we assure most 





your business in the past and careful consideration will be 


Comprising Pure 


Oil’s Th Poi . + ° ° 
trust that our products and | Strvice iss 1) See | given your varied lubrication 
. : : lected Crude. 2) P $ " 
service will merit the continu- | Skillful Refining | needs. Being of service to you is 
and 3) Scientific : 


Application. 








ance of our associations. anticipated with pleasure. 


THE PURE OIL COR 


U. s. A. 
PRODUCERS, REFINERS, MARKETERS OF A COMPLETE LINE OF PETROLEUM PRODUCTS 
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EDGE MOOR ... 
on the way to 


a second 5000! 


The trend to Edge Moor Boilers is an established fact. Look over 
the list of a few recent jobs. Note the horse power being installed, 
the types of plants, the national standing of the organizations 
represented. 


There are good reasons for this ever-growing acceptance. Consistently 
high fuel economy and low maintenance over a period of years in 
plants all over the world—present day high standards in design and 
construction—advanced engineering—these and many other factors 
contribute to the fact that as more horse power is required, Edge 
Moor Boilers are specified and installed. 


It will pay you to get all the facts. 


EDGE Ma 








Vogt 


Edge Moor Low Head Boiler en route to 
a large chemical plant in the mid-west. 


RECENT EDGE MOOR 
BOILER INSTALLATIONS 


ee err 2515 h.p. 
New Iberia Cooperative.........-. 2500 h.p. 
Hercules Powder Company........ 2127 h.p. 
eg eee ee 1370 h.p. 
South Coast Corporation.......... 1200 h.p. 
Missouri Pacific R.R. Co........... 1030 h.p. 
Tide Water Power Co............ 813 h.p. 
Sloane-Blabon Co...............6+ 800 h.p. 
Albermarle Paper Mfg. Co......... 661 h.p. 
Worcester State Hospital........ . 526 hp. 
City of Harrisonburg............. 507 h.p. 
Wallace ot Tamoedale. ...........+ 400 h.p. 





Write for a copy of our 

new catalog No. 102 

“"FEdgemoor Steam Gener- 
ating Equipment” 


] 


WaterTube DOILERS 


EDGE MOOR IRON WORKS, INC, 30 Rockefeller Plaza, New York 
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Sun Mon Tue Wed Thu Fri Sat_ Sun Mon Tue Wed Thu Fri Sat 
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CATED PIPING 


o 


PRE-FABRI 






A Handy Calendar 


AND a handy name to remember any day you need anything in Pre- 

He Fabricated Piping, whether it be one header or a complete piping system. 

Our experience dates back to the days when central power stations were 

AND in their infancy and we have constantly kept pace with the latest require- 
ments of pressures, temperatures, alloys and guarantees. (Our long list of 

USEFUL satisfied customers proves both.) Any day that we can be of assistance with 
TO O recommendations, quotations or prompt piping service, ask us to send an 
engineer or mail us your prints. The Benjamin F. Shaw Co., Wilmington, Del. 


SHAW CO 


POWER & INDUSTRIAL PIPING FABRICATORS & CONTRACTORS 














CRIES INDUSTRY [ 





Today’s severe demands on equipment pgbel 
call for utmost wire rope stamina Tey " 


Industry must reduce costs—to make profits. More work from ex- D 


isting equipment—and faster. poche’ 


Roebling “Blue Center” Steel Wire Rope has more than met these 


eR set 
, : non? pest sect 
exceptionally severe requirements. QO: of BE ub 
se. ve® 8 
. ~ > . . . eist poe® 
Roebling “Blue Center” combines the highest strength with the on ot 
‘ > . — * F CG sov™ ade” 
maximum resistance against fatigue and wear. For a wide variety of 10, oer 
; . 3 os = . Prore EM pario™ 
applications where service conditions are exceptionally severe, it has acces oi 
; : ” 
° ° . us 
proved conclusively that it assures lowest general average operating : oAFel.t for 
costs vege ser™™ 
g e 
; . F o pvt \ oweth scot 
JOHN A. ROEBLING’S SONS CO., TRENTON, N. J. Branches in Principal Cities ea 
ave 





ROEBLING * BLUE CENTER 
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of lubes?” 


That's all we need 


since they made 
that LUBRICATION 


SURVEY!” 


A lubrication survey in your plant 
may show many instances in which 
one lubricant can replace three or 





LUBRICATION AT LOWEST COST 


In StanoCyl, the exact stocks and com- 
pounding materials have been chosen to 
give fast, complete atomization. This 
means that StanoCy]l gives instant, uni- 
form coverage of valves and cylinder walls 
for maximum protection against wear. 

Cylinder stocks are also carefully re- 
fined to produce a cylinder oil with high 
heat resistance and exceptional cleanli- 
ness which assures complete protection 
against carbon formation and gummy 
deposits. 

This better lubricating quality in 
StanoCyl has invariably brought a fur- 
ther saving in oil consumption. 

There is a grade of StanoCyl exactly 
suited to your need. A Standard Lubri- 
cation Engineer will be glad to help you 
get the cost saving advantages of the 
grade you require. 








Copr. 1937, Standard Oil Co. 


A rHoroucu, scientific examination 
of your lubrication requirements by 
a Standard Lubrication Engineer 
will show many ways in which you 
can save money, particularly on 
your stock of lubricants. 

Complicated lubricant stocks are 
hard to handle and dispense, and 
confusing to stock clerks and oilers 
alike. As a result of this confusion, 
lubrication recommendations are 
frequently ignored, definitely con- 
tributing to higher maintenance 
and lubricating costs. 


four brands now carried. The sav- 
ing this means is evident: reduced 
stock, less waste, less handling and 
lubricating time, and above all, full 
assurance of the right lubricant for 
every job. 

Call the Lubrication Engineer at 
your local Standard Oil (Indiana) 
office. Let him tell you how a lubri- 
cation survey can bring about 
further cost reduction in your own 
plant. There’s no 
obligation. Make 
an appointment 
with him today. 











Four Outstanding Contributions 





1. 








10. 











day. 


GOLDEN-ANDERSON 


Triple-Acting 


Non-Return Valve 


Probably no other valve ever built 
has the universal acclaim of power 


engineers. Thousands are in use to- 


Note the “ten reasons why”: 


Automatically cut out the boiler the 
instant that a tube rupture or other 


internal break occurs. 


Automatically cut off the steam flow 
from every boiler the instant that a 
steam pipe breaks. 


Automatically equalize the pressure 


between all boilers. 


Automatically cut in a boiler mak- 
ing accidents due to inaccurate 


steam guage impossible. 


Positively prevent backflow of steam 
into a cold boiler. 


Can be closed by hand, like ordi- 
nary stop valve, and arranged with 
“combination feature” to open valve 
like regular gate and globe valve. 


Can be tested in service from boiler 
room floor. 


Double Corliss Dash Pot that 
cushions in opening and closing. As 
they are sealed and out of current 
steam flow, dirt and grit cannot 


bind or stick valves. 
Cannot pound, spin, stick or chatter. 


By disconnecting pilot valve, the 
triple-acting style can be changed 


into plain non-return. 


GOLDEN-ANDERSON 


1314 Fulton Bldg. 
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To Modern Power Plant Operation 


For thirty-two years this company has been designing and 
building specialty valves — not as a “side line”, not as a “sup- 
plementary line” — but as an exclusive line. Result, Golden- 
Anderson today is one of America’s largest contributors of 
specially engineered valves for specific steam and water service. 
Four leaders of this line are shown here. The catalog illus- 
trates the line complete. Ask for a copy. 











GOLDEN-ANDERSON GOLDEN-ANDERSON GOLDEN-ANDERSON 
e 
Steam Pressure Altitude Control Throttle and 
e e 

Reducing Valve Valve Engine Stop 
Two types—G-A Reduc- Automatic, air and water Instantly and automati- 
ing Valve, in three cushioned. These valves cally shuts off steam when 
styles, which maintain will hold water in ele- engine or turbine over- 
constant low _ pressure vated storage at exact pre- speeds. Prevents fly- 
from a high pressure sup- determined level. No wheel explosion and 
ply—G-A Relief Valves, floats, long connections wrecked turbines. May 
two styles which main- or complicated fixtures be used as a _ throttle 
tain uniform high pres- needed. Operation is by valve without interfering 
sure to pass into low static head. Places con- with safety feature, as it 
pressure system. Positive trol in accessible posi- will close on_ tripping 
in action—reliable—dur- tion, and is unfailing at from any position. 
able. operation. 


O TANK 


OR OUTLET SIDE 
OF VALVE, 





EXHAUST "N” 
































VALVE SPECIALTY CO. 


Pittsburgh, Pa. 
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TALCO ASPHALT & REFINING CO. 
SELECTS TERRY WHEEL TURBINES 


For its new cracking unit at Mt. Pleasant, Texas, the Talco Asphalt 
& Refining Co. selected efficient Terry turbines. 


There are five units and each one is equipped with the Terry 
solid wheel. The blades and the rotor are in one piece, so that there 
are no parts to become loose or work out. 


The blades have large radial clearance and are further protected 
by projecting rims at the sides of the wheel, which would take with- 
out damage any rubbing that might occur if this clearance became 
reduced. The axial clearance is very large (one inch or more), so that 
end play can do no harm. 


The Terry Wheel Turbine is fully described in our bulletin S-116. 
A request on your business letterhead will bring a copy. 


T-1124 





THE TERRY STEAM 
TURBINE COMPANY 


TERRY SQUARE, HARTFORD,CONN. 


il 


~~, | 
434 POWER — DMid-December, 1937 























NEW Machine Makes G-E Cable 


MORE Uniform, 
Stable, and Long-lived 


This new machine (at the left) varnish-impreg- 
nates cloth for use on G-E insulated cable. It 
speeds up production; but, at the same time, it 
controls so accurately the impregnating process 
that the cloth is uniform throughout its length. 
Result: cable insulated with this cloth has ex- 


This new machine produces 44,000 Inside, the temperature and cellent electrical characteristics and will retain 


yards of 36-inch varnish-impreg- humidity of the air remain con- _ them for years. 
nated cloth in a 5-day week. That stant—regardless of the atmos- 


is about 1,500,000 yards of l-inch phere. The varnish is contin- In the manufacture, G. E. controls every step of 
tape. uously circulated in a _ closed . 

: cm . the process—from the raw cloth, the special 
The cloth goes through three com- system; it is kept clean by strain- P , “ P 
plete coating and baking cycles. ing, and the specific gravity and varnishes, to the finished cable. Some of these 
For each, it passes through the viscosity are always the same. steps are illustrated. 
oven 16 times. Result: a uniform product. 


















1. This raw cloth is made to G-E specifications; 2. Cloth starts on its long journey through the 3. Inside of oven, showing overhead track on 
and containing little sizing, it readily absorbs the 90-foot oven. Here the first coating of varnish which cloth runs. Air blown down dries the cloth 
varnish, goes on. uniformly. 





te, : “ z 


4. Cloth is taken off here and put through the 5. Next the cloth is sliced into strips varying in 6. Then it is applied on conductor: two layers; 
oven twice more. That’s to make sure the cloth is width from % inch to 2 )4 inches. then flushed with compound; then two more layers. 
thoroughly impregnated with varnish. And so on. 


od 





HESE shots are, of course, 
just the highlights of an 
. interesting story. More details are 
\ ae *- given in Bulletin GEA-2623, which 
Wynn: / i - contains complete information on 
fh, | all types of cloth-insulated cable. 
For a copy address the nearest G-E 


sales office, or General Electric, 


7. Then braid (shown in picture), lead, armor, or 8. And here is the finished cable being readied for . 
other protective finish is put on. shipment. Dept. 6A 201, Schenectady, N. ¥. 





520-119 


GENERAL @ ELECTRIC 


ae -* 
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..... that thrive on punishment! 





It may not be visible to the naked eye but 
that inherent ability to stand up under the 
severest pressures and temperatures is built 


right into each fitting and flange beginning 





with the selection of the billets from which 


they are forged. 


It has taken us twenty-five years to learn 


how. You can buy them in a minute or less. 


HENRY VOGT MACHINE CO. 


INCORPORATED 


LOUISVILLE KENTUCKY 


Manufacturers of: Drop Forged Steel Valves and Fittings, Ice Making and Refrigerating 
Machinery, Oil Refinery Equipment, Water Tube Boilers, Heat Exchangers. 


NEW YORK PHILADELPHIA CLEVELAND CHICAGO CINCINNATI KANSAS CITY DALLAS 
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INSTALLATION 
IS LESS COSTLY 


Select the Rope that Fits Your Jeb 


Wisscolay Preformed Wire 
Rope is inherently limp. It 
has no tendency to form into 
loops while being threaded 
through equipment. The 
time-consuming care re- 
quired to avoid looping of 
non-preformed rope is not 
necessary when han- 
dling preformed rope. 
Threading is done with 
a minimum of stoppage 


and delays and the entire 
installation is quicker and 
less expensive. Savings 
in installation costs and 
economies of use many 
times offset the slightly 
higher purchase price of 
Wisscolay Rope. Write 








today for full particulars. 
8 


WICKWIRE SPENCER STEEL 
COMPANY, General Offices: 41 East 
42nd Street, New York. Sales Offices 
and Warehouses: Worcester, 
New York, Chicago, Buffalo, 
San Francisco, Los Angeles; 
Export Sales Dept.: New York. 
WICKWIRESPENCER 
SALES CORPORA- 
TION, New York, 
Chattanooga, Tulsa, 
Portland, Seattle. 








Wickwire Spencer 

also manufactures 
all sizes and types of i 
_ Wire Rope in Wisscolay. ] 
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WICKWIRE SPENCER STEEL COMPANY 


41 East 42nd St., New York City 


Please send me my free copy of your popular, new money saving 


manual, “Know Your Ropes”. 


Name 








Firm 





Address 





City 


State 
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they give you: 





mono-therm system—The 
finest thermal unit construction. 


Accuracy — Precision over the 
entire scale range. Each instru- 
ment individually calibrated. 


Maximum Visibility—From a 
distance of 20 feet and at a 
wide angle the 12-inch long 
scale is easily read. 


Flexibility of Location—The 
indicator may be located as 
much as 200 feet away from the 
bulb. A number of instruments 


Summed up it means just this: Foxboro mono- may be grouped where conve- 
therm Dial-Type Thermometers give you the nient. 

most for your money... and you can always 2 

read them. The Foxboro Company, 68 Nepon- Longer life—Less wear...no 
set Avenue, Foxboro, Massachusetts, U. S. A. leakage...and least danger of 
Branch Offices in 25 Principal Cities. breakage. 


Individual Certification— 


Your guarantee of satisfactory 
instruments and dependable 


REG. U. S. PAT. OFF. performance. 





INDICATING THERMOMETERS 
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TIGHT JOINTS 















JOINT. 


JOINT that will stay tight. 


ing service. 


? GASKETS 


With Gaskets from LINEAR 
Sheet Packings every joint 
will be a permanently TIGHT 


Use Gaskets from LINEAR Sheet— 
Compressed Asbestos, Rubber, Duck 

Inserted, Cloth Inserted, Fibre or Syn- 
thetic Compounds and make a TIGHT 


There’s a LINEAR Sheet for every Gasket- 











Tacony, 


1 ia acking & Rubber Co, ine.” 
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nine outstanding endorse- 
ment of American Air Filters 
for railway service is found in their 
exclusive use on the Santa Fe's new 
Super Chief. 


All of the conditioned air for the 
Super Chief's nine cars first passes 
through American Air Filters to 
eliminate the dust, dirt and grit, 
thus helping to maintain the reputa- 
tion which modern rail travel has 
won as the cleanest, most comfort- 
able and safest mode of transpor- 
tation. 


Here is further confirmation that 
American M/W 4 filters are "stand- 
ard" for railroad service. More 
than 7000 railroad cars as well as 
practically all of the stream line 
trains in service today are equipped 
with these filters. 


Write for complete information on 
the AAF M/W Type Permanent 
filters. 


AMERICAN AIR FILTER CO., Inc. 
403 Central Ave., Louisville, Ky. 


In Canada: 
Darling Bros., Ltd., Montreal, P. 9. 
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Exide outlaws guesswork in building batteries 


. . « these grueling tests 
produce a battery you can depend 
on for Diesel engine starting . . . 






To guard against the slightest impurity, the materials 
for Exide Batteries are tested by means of the spectro- 
scope—the most efficient tool man has devised for 
identifying minute traces of such substances. 





















Exide’s “life cycle” test compresses a year of the hard- 
est service into a single month. Charge, discharge, 
then charge again... dozens of test batteries 
at a time. All batteries 
combined undergo 
294,840 cycles a year. 


Even a pin-point imper- 
fection can shorten a 
battery's life. Exide 
photographs important 
raw materials through the 
microscope and checks 
them against Exide stand- 
ards. One of many ways 
in which Exide maintains 
quality-control. 


After chilling a battery to O°F., Exide makes it de- 
liver more than enough power to crank a Diesel 
engine at frigid temperatures. The test determines 
how long the battery will keep on delivering power 
at this tremendous rate. 


> 
EPRESENTATIVE Exide Batteries w OS 
must come through these tests with 
flying colors. That is why they assure operators of 
Diesel engines the most dependable and economical 
electric cranking service it is possible to produce. 
Exide engineers are equipped to make sound recom- 
mendations on the type and size of battery best adapted 


be r m 

to your requirements. Write for new, free booklet, hae * 
“Electric Starting of Diesels,” Form 3960. \ a) 3 SS 
it € 222 bumps per minute on a special “bumping 





BATTERIES machine,” hour after hour for three days. Each 
FOR STARTING DIESEL ENGINES battery tested receives 999,000 smashing blows 
—a combined force that would hurl a giant 
THE ELECTRIC STORAGE BATTERY CO., Philadelphia locomotive many feet in the air. 


The World’s Largest Manufacturers of Storage Batteries for Every Purpose 
Exide Batteries of Canada, Limited, Toronto 
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FIG. 1303 — CAST ALLOY 
STEEL GATE VALVE, GEAR 
OPERATED. 


FIG. 3003—-CAST STEEL GATE 
VALVE, GEAR OPERATED. 





Many years of Steel Valve manufac- 


turing has made Powell the: accepted 


leader in this field, Uniform construc- 
tion and laboratory tested metal 
reduces your upkeep to a minimum. 
Replace now with Powell Steel 
Valves—detailed information 


| 1323 — CAST ALLOY STEEL GATE VALVE, 
\' ] WITH BY-PASS — MOTOR OPERATED. 7] | a oY = supplied on your 


FIG. 9031 CAST ALLOY STEEL request. 
GLOBE VALVE, GEAR OPERATED 


POWELL VALVES 


Pet WH. POWELL CO. CIS Canal) aie 
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gers Mate 
&! “You mean—make the 
& DISTRIBUTOR our 
ts stockroom for Johns- 


sa Manville Packings 
and Refractories ?’’ 





““Yes—we’ll save money 
on storage and inven- 
tory costs...and always 
be sure of getting 

just what we need at 

a moment’s notice.’’ 





= 


eed) \ 


HECK THAT STATE- 
MENT ...it means money 
to you! 

There’s no need of your 
tying up cash in large packing 
and refractory stocks . . . of 
using up otherwise valuable storage space. 

And even when you do, the particular pack- . 
ing or refractory needed is often ‘among 
the missing” 

But consider this: A highly rated distrib- * 
utor, carrying J-M Packings and Refractories, 
can serve you promptly from a more complete x 
stock than you could possibly want or prof- 
itably afford to carry. 

And remember this, too. You can be sure of PACKI NGS AN D 
satisfaction with every J-M product you buy 


through J-M Distributors. Over 50 years spent 
in developing packings and refractories, and in 
servicing every industrial need, are behind these 
Johns-Manville products today. Their dependabil- 
ity, durability and economy are a matter of record. 
For information on the characteristics and uses INSULATIONS INDUSTRIAL FLOORING 


of J-M Packings and Refractories, and for the 
FRICTION MATERIALS ROOFING & SIDING 
ELECTRICAL CONDUIT 





JOHNS -MANVILLB 


M 


PRODUCTS 
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AGE Shielded Arc Electrodes ... Hi-Tensile “C”, 
Hi-Tensile, and Page Allegheny stainless steel... 
are giving excellent results. 


The same results are available to you. Whether your re- 
quirements call for high tensile strength, great ductility, 
deep penetration, high speed deposit, overhead welding— 
there is a Page Electrode that will meet your needs for 
production efficiency and welding excellence. 

Because good wires particularly suited to the job are so 
essential to sound welding it is good business to standardize 
on Page . . . the complete line of electrodes . . . each electrode 
shop-tested. 

Page engineers and your Page distributor will co-operate 
with youto providethe correct rods for your needs—promptly. 


PAGE STEEL & WIRE DIVISION 
AMERICAN CHAIN & CABLE COMPANY, Inc. 


MONESSEN, PENNSYLVANIA 


no Gn Business for Your Safely 














A FEW OF THE 137 
AMERICAN CHAIN & CABLE 
INDUSTRIAL PRODUCTS 


AMERICAN CHAIN DIVISION 
(DOMINION CHAIN COMPANY, Ltd., in Canada) 
Weed Tire Chains © Welded and Weldless 
Chain @ Malleable Castings © Railroad 
Specialties 
AMERICAN CABLE DIVISION 
Tru-Lay Preformed Wire Rope ® Tru-Loc Proc- 
essed Fittings @ Crescent Brand Wire Rope 
Tru-Stop Brakes 
ANDREW C. CAMPBELL DIVISION 
Abrasive Cutting Machines @ Floformers 
Special Machinery @ Nibbling Machines 
FORD CHAIN BLOCK DIVISION 
Chain Hoists © Trolleys 
HAZARD WIRE ROPE DIVISION 
Green Strand Wire Rope e@ ‘“‘Korodless”’ 
Wire Rope © Preformed Spring-Lay Wire 
Rope e Guard Rail Cable 
HIGHLAND IRON & STEEL DIVISION 
Wrought Iron Bars and Shapes 
MANLEY MANUFACTURING DIVISION 
Automotive Service Station Equipment 
OWEN SILENT SPRING COMPANY, Inc. 
Owen Cushion and Mattress Spring Centers 


PAGE STEEL AND WIRE DIVISION 
Page Fence © Wire and Rod Products 
Traffic Tape @ Welding Wire 
READING-PRATT & CADY DIVISION 
Valves @ Electric Steel Fittings 
READING STEEL CASTING DIVISION 
Electric Steel Castings, Rough or Machined 
WRIGHT MANUFACTURING DIVISION 
Chain Hoists @ Electric Hoists and Cranes 


PAGE (cling WIRE 
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Ti Handling Absolutely | 
T Clean Conditioned Air ‘ 


‘Every industry has developed leader- 
ship. Air handling and air conditioning 
is no exception. 

When you have any type of “air” 
problem — in your factory, office, power 
plant, store, theatre or hotel — remem- 


ber the ieeagaie CLARAGE. This mame 14,500 FEET OF WELDING ON 36 FANS—One certain process in a large 
ranks high in the air handling and  .hemical plant demands conditioned air almost microscopically clean. 
conditioning field. Clarage furnished the fans for this exacting job — 36 of them built of 

We manufacture fans, blowers, Monel metal to prevent corrosion. Photo above shows Clarage skilled 
workers completing one of the fan housings. Our 25 years’ experience 
counts for a great deal when you have unusual service conditions 
to conquer. 











mechanical draft apparatus, unit 
heaters, coolers and conditioning equip- 
ment for every need — products seeuene 
seasoned by over a quarter- : _. Helping to Save $2,500 
century of experience. per Car Conditioned | 
Your requirements entrusted eae — 
to us are in EXPERT hands — 
and that always means RESULTS 
with UTMOST ECONOMY. 






Power Costs Reduced 
on Dust Collecting Job 





RAILROAD USES CLARAGE FANS —The average cost of air conditioning 
a passenger coach is approximately $4000. Yet one mid-western 
railroad has reduced this cost to $1500 per coach conditioned — 
and results not sacrificed. Clarage Fan Units of special design 
play an important part in this economy program. Yes, savings of 
substantial proportion are often effected by adopting the recom- 
mendations of Clarage engineers. 


— , COMPLETE 
Nation-Wide Service [ARO Aie ssn 
® 













Why not give us a chance to present 


facts and figures? In every major COOLING 
industrial center, there is a Clarage e 
NEW HIGH-SPEED, HIGH-EFFICIENCY DESIGN—Even sales-engineering office, manned by VENTILATION 
on the simplest exhaust fan application, it pays air handling and conditioning 


« 
FACTORY HEATING 
e 
We a 
td 
FANS and BLOWERS 


CLARAGE FAN COMPANY. xatamazoo, micu. inpustanne eae 


to consult Clarage. The use of our new Type W 

Fan can make possible as high as a 25% reduction EXPERTS. Use ~<a — _ _— 
in size of motor required for drive — and invariably or write us. We will carry throug 
operating costs (power consumption) are below fromthenon—and promptly. 
normal expectations. No obligation, of course. 





SALES ENGINEERING OFFICES IN ALL PRINCIPAL CITIES 
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FOR A 
QUICK 








GET AWAY 


eS from High Cost P ower 





Use Superior Diesels— one 
of the soundest self-liquidat- 
ing investments for the aver- 
age power user. 


Apply them with common 
sense and good engineering 
principles and watch your 


power cost DROP to lc per 
KWH or less. 


THE NATIONAL SUPPLY COMPANY 





SUPERIOR ENGINE DIVISION 


FACTORIES: Springfield, Ohio; Philadelphia, Pa. - SALES OFFICES: Springfield, Ohio; Philadelphia, Pa.; New York, N. Y.; Los Angeles, Calif; Houston, Texas. 
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THE WORLD’S 
fastest complete 


BOILER TUBE 
SERVICE 


BOILER 
TUBE COMPANY 


OF AMERICA 


‘Centrally located warehouses, large stocks of nation- 
ally known makes of tubes manufactured to A.S.M.E. 
specifications, accurately bent and templet tested as- 
sure you the kind of tubes you want—when you want 
them. Write us for quotations. Boiler Tube Company 
of America, 3126 Preble Avenue, Pittsburgh, Penna. 


PITTSBURGH * NEW YORK * PHILADELPHIA * CHICAGO * 
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GOULDS PUMPS Inc. 


ATLANTA, BOSTON, CHICAGO, HOUSTON, NEW YORK, PHILADELPHIA, PITTSBURGH, TULSA, Representatives in all Principal Cities 


Because Goulds Pumps operate at a low main- 
tenance cost, give longer life and cost less in 
the beginning, practically every industry uses 
Goulds Pumps to obtain dependable service and 
lower pumping cost. These highly efficient 
' pumping units are saving many productive 
pumping hours—many dollars, by providing 
twenty-four hour pumping service—free from 
shut-downs for repairs. 


Goulds Centrifugal Pumps, Piston Pumps, Ro- 
tary Pumps and special pumps are available to 
meet individual requirements. Sizes suitable for 
pumping water and other industrial liquids at 
any rates and pressures. 


Obtain all the details about how Goulds Pumps 
cut pumping costs, write directly to us. 


| mmr = 1 


: 
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BARTLETT: SNOW 
proved 
AUTOMATIC LOW COST 
CUAL HANDLING 
FROM COAL CAR 
TU os lURER 

















@ From the time it leaves the coal car until it is 
deposited in the stoker hopper, a Bartlett-Snow 
system handles the coal in a continuous, automatic 
and efficient manner. 


Track hoppers are of generous size with sloping 
sides to eliminate arching. Loading gates are of 
automatic, and patented design. They close by 
gravity when the bucket is filled. Scraping and 
banging are avoided. Hoist engines, skip buckets, 
runways, head frames and bunkers are of proven 
Bartlett-Snow construction. The weigh larries 
eliminate segregation... prolong 
stoker and furnace life. 


Six standard boiler plant layouts 
bring the advantages of this proven 
system within the reach of every 
engineer and boiler plant official. 
They reflect in their arrangement 35 
years of intimate customer experience 





... combine maxunum dependability with low 
operating and low maintenance costs. Each is 
adapted for installation in existing or new build- 
ings ...can be altered to meet a variety of plant 
and yard conditions. The layouts require a min- 
imum of new engineering . .. permit therefore 
the maximum amount of the appropriation to be 
expended for actual plant facilities. Full details 
will be found in Bulletin 73. Send for a copy. 


THE C. O. BARTLETT & SNOW CO. 
6205 Harvard Avenue Cleveland, Ohio 
In New York—30 Church Street 
In Chicago — First National Bank Building 
e 
BULLETIN NO. 73 
Complete with 44 diagrams, 12 tables, 90 
illustrations. Describes the Bartlett-Snow 
method of securing less costly— more 

efficient operation. Send for one. 


on 
ng Coup 


TRACK HOPPERS e LOADING GATES e SKIP nei e HOIST ENGINES 


BUNKERS © WEIGH LARRIES e 
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ompliments of the Season 





and may 1938 bring you Health, 


‘Happiness and Prosperity + + + 








28 THESE NEW BRONTE VALVES 


— 
Y VALVES! 
i , 10 LEAK 
Le os Manley Sent Ors And Geatk 
eh 4 Race Lenugh Ts Soratcd Clave Nosh Crna Nave 
: ery 
' ie ‘ * 
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IT'S THE END OF RESTRICTED HIGH PRICE COAL BUYING! 








@ New, modern, and characterized by impartial ob- 
servers as the greatest forward step in mechanical 
firing in the last ten years, Stowe Stokers enable 
operators to buy the coal that represents lowest 
cost per B. T. U. laid down in their storage yard— 
with entire confidence—regardless of its analysis 
or burning characteristics. 


Stowe Stokers of similar construction are burning, 
at high efficiency, the entire range of fuels from 5% 
ash Pocahontas slack to the high ash low fusing 
coals found west of the Mississippi River. They 
permit operators to change from one coal to an- 
other as strikes, fires, fluctuating mine prices, and 
changing rail, water and truck rates make one 
coal or another the more advantageous to burn. 


A simpler, less costly operation results. Stowe 


THE JOHNSTON & JENNINGS CO., 878 Addison Road, Cleveland, Ohio 
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Stokers permit the use of a less costly furnace con- 
struction. They reduce the carbon loss in the ash. 
They minimize draft problems and stratification of 
gases, and provide other efficiencies and economies 
so great that one user reports: “The savings I 
have effected with Stowe Stokers are so great I 
could not afford to use other types even if they 


were given to me free.” 


More complete details and a fully illustrated 
and descriptive catalog will be sent on request. Send 
for a copy. It will pay you to 
investigate Stowe Stokers’ 
many exclusive features—and 
the savings they can make— 
for either new or moderniza- 
tion projects in your plant! 
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“Vode Childaniitag POWER STATIONS 


are equipped with SigmevanteMechanical Draft Fans! 





py a 




















PORT WASHINGTON STATION — MILWAUKEE ELECTRIC RAILWAY & LIGHT CO. 
— ONE OF THE LEADING PLANTS OF THE UNITED STATES 


At Port Washington Station:— 


(1) Sturtevant Draft Fans handle almost 2%3 million 
pounds of gas per hour. 


(2) Forced Draft Fans operate at peripheral speed of 
3 miles per minute, and are conservatively under- 
stressed even at this high speed. 


PRS hs ith 5 hd hee ned epee 


(3) Induced Draft Fans handle flue gas at a tempera- 
ture of 370 Dgs. F., against static discharge pressure 
of 11.5 inches water gauge. Designed to reduce 
erosive wear to a minimum. 


B. F. STURTEVANT CO., Hyde Park, Boston, Mass. 
Branch Offices in 40 Other Cities 


B. F. Sturtevant Company of Canada, Limited— Galt, Toronto, Montreal 


St urfevant evan 


REG.Y. S. PAT. OFF 


AS) DRAFT FANS - TURBINES - GEARS - ECONOMIZERS - AIR HEATERS 
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IN CONDENSER TUBE MANUFACTURE 


the process employed is determined by the physical char- 
acteristics and working properties of the particular alloy. 
For example, Admiralty metal, ductile when cold, weak 
and brittle when hot, is made by the Cast Shell Process— 
casting a heavy walled tube; then cold drawn down to 
finished size. The first draw is particularly severe as the 
metal has not yet been worked and refined by annealing 
and will split and reject any but perfectly sound castings. 
All Bridgeport casting operations are today carried out in 
electric melting furnaces under skillful supervision and 
close pyrometric control. Photograph at left shows oper- 
ator pouring the molten alloy into the casting shell. 








Other alloys which are best hot worked are made by the 
extrusion process. Two methods of making extruded 
tubes, diagramed at right, are widely used today. (a) In 
the Tube Extrusion Process, a solid cast billet is first 
upset, then pierced by a mandrel, which spreads the Ma 
metal so that it backfills and only a small slug is forced \Y* a 
through the die (by no means does it remove the entire a 
core) and finally extruded in tube form. (b) In the Tube 
Piercing Process, a similar cast billet is heated red hot 
and first extruded in the form of a solid rod. Then the Na 
rod is reheated and put through a second hot working ma 
operation where it is forced between tapered rolls and 
simultaneously pierced with a revolving mandrel to form 
a heavy tube. In the Piercing Process two severe com- 
pressions at high temperatures under enormous pressures 
assure thorough forging and refining of the metal structure. 





ROUGH 
TUBE ¥ 


REVOLVINGS 
MANDREL a 
REVOLVING ROLL 


TUBE PIERCING 
PROCESS 


TUBE EXTRUSION 
PROCESS 





After the tube is formed it is | However, the most important factor in- 











drawn, annealed and redrawn 
many times until the final 
tube size is reached. 
shows an annealing furnace 
where tubes are annealed un- 
der precisely regulated condi- 
tions. No method of testing 
or inspection will permit any- 
one to take a mixed batch of 
condenser tubes and identify 
the method of manufacture. 


Photo 











SSS 
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fluencing tube life remains in the selection 
of the right alloy to meet conditions of a 
specific individual installation. Bridgeport 
condenser and heat exchanger tubes are 
made in all the standard alloys listed here. 
A Bridgeport Condenser Engineer will be 
glad to cooperate with you in analyzing 
your problem and help you determine the 
alloy best adapted to resist the corrosive 
conditions that are found. Consult with 
Bridgeport on your next job. 


BRIDGEPORT 
CONDENSER AND HEAT EXCHANGER TUBES 


Admiralty Cupro Nickel 70-30 
Cuzinal (Aluminum Brass) Cupro Nickel 80-20 
Duronze Il Muntz 

Duronze IV Copper (Deoxidized) 
Tin Red Brass Copper (Arsenical) 
Red Brass Aluminum Bronze 


EVAPORATOR AND SUGAR TUBES 
Copper (Deoxidized) Copper (Arsenical) 
CONDENSER PLATES 


Circles Rectangles 
Squares Segments 
153 














FOR 
HIGH PRESSURES 
HIGH TEMPERATURES.. 


@ Here is pictured an installation of Reading 

Steel Valves of several years ago—at the top 

ranges of temperature and pressure of its day. The single valve at 

lower left is today’s valve corresponding to those in the installation. 

Today a variety of alloys for main castings and metals for trims are 

offered according to the service—steam station, refinery or others. 

Now, as in the past, the materials and design of Reading Steel Valves 

are such as to give unfailing performance in the services for which 
they are recommended. 





READING-PRATT & CADY DIVISION a 
AMERICAN CHAIN & CABLE COMPANY, Inc. -s 
BRIDGEPORT, CONNECTICUT RN 


iA emene siento hey ae 
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A FEW OF THE 137 
AMERICAN CHAIN & CABLE 
INDUSTRIAL PRODUCTS 


AMERICAN CHAIN DIVISION 
(DOMINION CHAIN COMPANY, Ltd., in Canada) 
Weed Tire Chains e Welded and Weldless 
Chain e Malleable Castings e Railroad 
Specialties 
AMERICAN CABLE DIVISION 
Tru-Lay Preformed Wire Rope e Tru-Loc Proc- 
essed Fittings e Crescent Brand Wire Rope 
Tru-Stop Brakes 
ANDREW C. CAMPBELL DIVISION 
Abrasive Cutting Machines e Floformers 
Special Machinery e Nibbling Machines 
FORD CHAIN BLOCK DIVISION 
Chain Hoists e Trolleys 
HAZARD WIRE ROPE DIVISION 
Lay-Set Preformed Wire Rope e “Korodless” 
Wire Rope e¢ Preformed Spring-Lay Wire 
Rope @ “Guard Rail Cable 
HIGHLAND IRON & STEEL DIVISION 
Wroughtlron Bars and Shapes 
MANLEY MANUFACTURING DIVISION 
Automotive Service Station Equipment 
OWEN SILENT SPRING COMPANY, Inc. 
Owen Cushion and Mattress Spring Centers 
PAGE STEEL AND WIRE DIVISION 
Page Fence e Wire and Rod Products 
Traffic Tape e Welding Wire 
READING-PRATT & CADY DIVISION 
Valves e Electric Steel Fittings 
READING STEEL CASTING DIVISION 
Electric Steel Castings, Rough or Machined 
WRIGHT MANUFACTURING DIVISION 
Chain Hoists @ Electric Hoists and Cranes 


READING-PRATT s CADY VALUES 





ATCO QUALITY VALVES «+ MADE IN A PLANT DEVOTED EXCLUSIVELY TO MANUFACTURING VALVES 
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et chances are your power 
ouse could enjoy better 
boiler water conditions. 


The use of a feedwater treat- 
ment and service should be 
compared to employing a travel~ 
ing engineer. 
His accomplishments and refer- 
ences should be outstanding. 
For like feedwater treatment his 
work will be dependent upon his 
ability and experience. 
Allis-Chalmers offers you the 
highest recommendations. Akon 
has a solid reputation in the 
‘power plant field. 

As insurance for your boilers 
you can depend upon results. 


An “‘A-C Feedwater Survey”’ tells 
you—based on facts. 








WRITE FOR ENGINEERING BULLETIN 1542 








EQUIPMENT ENGINEERS TO INDUSTRY 


LLIS* CHALMER) (> 


m&® =U UEC*éE w 0 6&6 €: @ SD 
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A Major Achievement 
in Deaerating Equipment 


Cochrane Deaerators for unusually large capacities have met with 
widespread acceptance by a steadily increasing number of users in 
all classes of industry during the past year. While the guarantee of a 
million pounds per hour of water of zero oxygen content is a noteworthy 
accomplishment, Cochrane is equally proud of the sustained per- 
formance records of its many smaller deaerating units—of 100,000 
Lbs./Hr., and less. 


Every major development in the field of deaeration in the last decade 
may be attributed mainly to the knowledge and experience of the 
Cochrane organization in solving the new feed water conditioning 
problems arising from the trend toward increased generating capacities; 
keeping pace with the rapid changes and steady. growth of deaeration 
in the power, chemical and process industries. 


This evidence of continued leadership is assurance that your problems 
in eliminating oxygen corrosion by complete deaeration of your feed 
water can be solved by calling on Cochrane. 


Write for recent bulletins on latest designs in deaerating 
heaters and hot process water softeners. 


3106 North 17th St. e Philadelphia, Pa. 


WATER SOFTENERS * DEAERATING HEATERS + DEAERATORS * BLOW-OFF EQUIPMENT + VALVES * FLOW METERS 
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0000 More hilowatts 
~ Right Away? 


@ The engineer in the control 
D7 room knows he can build up 
the load surely and quickly 
with the help of his batiery of 
“Buffalo” Limit-Load Forced Draft Fans. 


When these giant fans start to roll, steam pres- 
sure rises by the second, and generators send out 


the increased supply “on time.” 


Whether you are interested in modernization or 
new plants, it will pay you to get the facts on 


“Buffalo” Forced Draft Fans. 


BUFFALO FORGE COMPANY 
488 Broadway Buffalo, N. Y. 


Branch Engineering Offices in Principal Cities 
In Canada: Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


~. 
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SUPER LIMIT—LOAD 
FORCED DRAFT 


FANS 


ee 














# 
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Based On 


Service and Long Life 


YOUNGSTOWN’'S 
Forged Steel Unions 
Are The 


Lowest In Cost 


2000 POUND UNIONS PRICED IN 
LINE WITH 300 POUND UNIONS 


Youngstown believes that industry needs quality 
Unions and builds them accordinglly.......Youngs- 
town’s Unions are forged from solid, round, steel 
bars - our specification No. 451...The two straight 
matched cone seats are machined and cold rolled 
under one to ten tons pressure...... This means eight 
times longer life......The nut threads on Youngs- 
town’s Unions are permanently lubricated with 
udylite cadmium......They will not gall or freeze..... 
Ask your jobber for Youngstown’s Unions and 
learn of the real savings that a quality union can 
give you. 


THE YOUNGSTOWN SHEET AND TUBE COMPANY 
Manufacturers of Carbon and Alloy Steels 


General Offices - YOUNGSTOWN, OHIO 


Unions - Tin Plate - Sheets - Plates - Pipe and Tubular 
Products - Conduit - Bars - Rods- Wire-Nails-Tie Plates and Spikes 
24-2 
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PETRO 


Steel to Steel Seats 


HYDRO 


Brass to Brass Seats 


MARK 


Brass to Steel Seats 
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NEW JENKINS ‘ARMOR-SEAT’ 


Li feat Menghed Viloe Emereias 


This Jenkins Valve has a PLUG SEAT made of Jenkins JX500 
stainless steel EXCEEDING 500 BRINELL HARDNESS 


In presenting this Fig. 976 Plug- 
Seat Valve, Jenkins Bros. is confident 
that it is as near to being wear-proof, 
maintenance-proof and trouble-proof 
as a stock valve can be made. Back 
of it is a long period of development 
and testing to prepare it for the 
toughest services. 


Natural enemies of valve seats such 
as boiler scale, pipe chips, grit and 
other substances commonly encoun- 
tered in pipe lines, cannot injure the 
seating parts. Plug and seat ring are 
made of Jenkins JX500, a superior 
stainless steel having a Brinell hard- 
ness in excess of 500. Maximum 
wear-resistance is obtained and main- 
tenance, due to seat damage, is re- 
duced to the lowest possible degree. 





Put this Jenkins to a service test 
on the worst place you know... con- 
tinuous throttling for pressure reduc- 
tion or free blow duty such as soot 
blowers, injectors, heating coils, or 
on any steam line where close regu- 
lation is required. Fig.976 is spec- 
ially recommended where such severe 
service is encountered. The JX500 
plug and seat practically nullify wear 
and almost entirely eliminate dan- 
ger of wire drawing and cutting. 





If you have a tough valve job we ask only 
that you let this new Fig.976 show what 
it can save you in maintenance and re- 
placement expense. Ask your supply house 
for complete information, or write us. 





Illustrated is Fig. 976 for 300 lbs. W.S.P., or 600 lbs. O.W.G. 





JENKINS BROS., 80 White Street, New York; HOW HARD IS 500 BRINELL? Nothing that would conceivably get into the 
510 Main Street, Bridgeport; 524 Atlantic Ave., valve could scratch the Jenkins JX500 stainless steel seat. Compare 500 Brinell hardness 
Boston; 133 North Seventh Street, Philadelphia; with the hardness of some substances which do get into pipe lines... boiler scale, 
822 Washington Boulevard., Chicago; JENKINS pipe chips, welding beads, rust tubercles, iron oxides...even with other familiar 
BROS., Limited, Montreal, Can.; London, England objects that are softer, such as a common nail which is under 200 Brinell hardness. 


@ 
forhind “Vile MADE FOR LIFETIME SERVICE 
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300 Ib. SP 


Bronze ‘“‘Renewo” 


200 Ib. SP—Fig. 73-P 
Bronze ‘‘Renewo” 


150 Ib, SP—Fig. 1021-P 


‘‘Ferrenewo” 


The 


“NS5” Alloy seating material is of 
uniformly great hardness and retains its 
hardness at high temperatures; it will not 
gall or seize, and is highly resistant to 
corrosion. 


An added economy feature is the inter- 
changeability of seats and discs, whereby 
users of Lunkenheimer regular “Ferrenewo” 


of Wider Seat Faces / 


The greater area ofthe full plug 
width seating surface combined 
- with the fine wearing properties 
of “NS5” Alloy retards wire 
drawing and promotes longer 


Fig. 16-P 


300 Ib. SP—Fig.. 1690-P 
Screwed Yoke 
Bronze ‘‘Renewo” 


150 Ib. SP Fig. 1857-P 
All-Iron ‘‘Ferrenewo” 









“NS5” Alioy 
Plug Type 
Seat and Disc 


and “Renewo” Valves, can convert them 
into plug type by simply changing the 
seats and discs. 


Place a few of these valves in service 
in your plant and let them prove them- 
selves under actual operating conditions. 
Your Lunkenheimer distributor carries 
them in stock. 


THE LUNKENHEIMER C2 


—_ QUALITY’ 
CINCINNATI, OHIO. U.S.A. 


NEW YORK CHICAGO 
BOSTON PHILADELPHIA 





EXPORT DEPT, 318-322 HUDSON ST, NEW YORK 


Burp QUALITY -73iny LUNKENHEIMER 
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Casings of Ni-Resist 


PRESSURE- 
TIGHT, WEAR and 
CORROSION RESISTANT © 


GouLps Pumps, Inc., Seneca Falls, N. Y., 
makes pumps for many uses, sends them out 
to jobs in all parts of the world. Some of 
them have to resist corrosion; ALL of them 
must resist wear and be pressure-tight. 


For pump castings of many intricate 
shapes Gould has found that Nickel makes 
good cast iron better. Most of the casings 
and impellers above are cast with mixtures 
containing about 1% Nickel. The more uni- 
form grain texture eliminates cracks, in- 
creases hardness and strength. Where pumps 
iandle corrosives, Gould uses still more 
Nickel, casting parts with 14% Nickel, 2% 


chromium, 6% copper—the alloy known 
ae NiResiet, NI-RESIST+ NICKEL CAST IRON 
Consultation on the use of Nickel to meet ; 


your casting requirements is invited. 





Reg. U. S. Pat. Off. by The International Nickel Co., Inc. Canadian Patent— 278,180 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL ST., NEW YORK, N.Y. 
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“NO FAILURE OF ANY KIND” 
After Installing G-E Rotating- 


machine Protective Equipment 






Indoor installation of 
G-E Pyranol protective 
capacitor and special 
station-type Thyrite 
arrester 


A LARGE industrial plant in Pennsylvania 
experienced numerous lightning failures of stator 
windings on rotating machines. G-E protective 
capacitors and arresters were installed in 1933. The 
results reported are, ‘‘no failures of any kind.” 


Protection to Fit the Need 

Generators and other rotating machines require a 
special threefold class of lightning protection—to 
limit surge amplitudes, wave fronts, and reflections 
within the machine windings. G-E protective 
capacitors and arresters supply this protection, are 
easily installed, and require practically no mainte- 
nance. When it is considered that as much as 25 per 
cent of machine failures have been known to be due 
to lightning, and a much larger percentage from 
causes unknown are undoubtedly the result of in- 
itial damage from lightning stresses, adequate pro- 
tection is clearly a low-cost insurance and a sound 
investment. General Electric, Schenectady, N. Y. 


330-258 


ELECTRI 


General Electric Company, Dept, 6]-201, Schenectady, N. Y. 


GENERAL &%&§ 





Send me a copy of your descriptive bulletin 
on rotating-machine protection, (GEA-1743B) 


Oe TTL Te: 


Address 
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¢ NICHOLSON - 


A REAL TRAP 


Cannot freeze (can be placed right out in the 
weather); is never water-logged; cannot air- 
bind; intermittent discharge; largest water 
and air discharging capacity of any trap on 
the market; same size valve is used on vacuum 
as at 200 Ibs.; moderate in price. "Nicholson" 
Industrial Trap Bulletin No. 535 on request. 
Sent on trial. 





NICHOLSON 
Welded Steel Floats 
Chromium Plated and 
Stainless Steel Floats 


Good for pressures up to 
2,000 Ibs. Round and ob- 
long sizes 3” to 12” in stock 
with threaded female §; ud, 
or tube thru center. Write for Bul. No. 635. Inquiries on special floats solicited. 


NICHOLSON CONTROL VALVES 
‘TWO, THREE, FOUR-WAY AND SPECIAL TYPES 








|For Operating Air, Steam, Water or Oil 
| Cylinders 
| Lever, Foot, Solenoid and Motor Operated 
| Types 


Hydraulic Pressures up to 5,000 Ibs. 

| Other Products—Nicholson Piston and Weight Operated 
Traps, Flexible Couplings, Expanding Mandrels, Arbor 
Presses, Compression Shaft Couplings, Steam Eliminators 
snd Separators, Compressed Air Traps. 


W. H. NICHOLSON and CO. 


125 OREGON STREET WILKES-BARRE, PA. 








A HELPFUL HINT ABOUT 


TAKING INVENTORY 


Go over your steam boiler equipment care- 
fully! You may list it as an asset but, unless 
it’s fully automatic and in first class condition, 


it really rates as Business Liability No. 1. 





NOW ts THE TIME To 
Replace Obsolete Steam Boilers! 


You'll find the savings pay for a good gas-fired KANE Boiler. 
Savings in time: the KANE is operated automatically, requires 
practically no manual attention; and savings in actual cash: 
the KANE burns fuel only in proportion to the steam re- 
quired, isn’t wasteful. 


Details? They're all yours if you write us on your letter- 
head. We'll send you complete construction data, certified 


performance reports—and there is no obligation. 


EYANRIS a (ANINIESal @ ELE DaTy 








Executive Offices and Factory 
1903-1915 EAST HAGERT ST., PHILADELPHIA 


Branch Offices or Distributors in Principal Cities 
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for KENNEDY Valves and Pipe Fittings 


Your Reference Page 











Bronze Check Valve 





Malleable Iron Elbow 





Cast Iron Elbow 











What KENNEDY Makes 


VALVES 


IRON-BODY, BRONZE-MOUNTED OR ALL-IRON 


Gate Valves with Wedge or Double Discs 

Globe, Angle, Check and Cross Valves 

For steam pressures up to 250 lb. per sq. in. 

For water, oil, air or gas pressures up to 2500 lb. per sq. in. 


BRONZE 


Gate, Globe, Angle and Check Valves 
For steam pressures up to 250 Ib. per sq. in. 
For water, oil, air or gas pressures up to 400 lb. per sq. in. 


Also Underwriters’ Approved Valves, Radiator Valves, Safety Swing Gate Valves, 
and Back Water and Sewer Gas Valves 


PIPE FITTINGS 
MALLEABLE IRON—Black or Galvanized Screwed Fittings 
BRASS OR BRONZE—Rough, Finished or Finished and Nickel Plated Screwed Fittings 
CAST IRON—Standard and Extra Heavy Flanged Fittings and Companion Flanges 


Where KENNEDY Products are used 


N steam, water, oil, air, and gas lines in general industrial plants, chemical and 
special process plants of all kinds, oil refineries and pipe lines, central power generat- 
ing stations, natural and manufactured gas plants, municipal water supply and water 
pumping stations, fire protection systems, residences, public and commercial buildings 
of all types, railroads, and on shipboard. 


Some Features of KENNEDY Products 


METALS—Iron castings made of a mixture 50% stronger than ordinary cast iron. 
Bronze castings made of a specially dense, homogeneous, true bronze in fittings as 
well as valves. Valve stems have unusually high tensile and torsional strength. 


PROPORTIONS—AIll parts have a large factor of safety to withstand severe service 
strains. Heavily reinforced pipe ends and bonnet connections, ample bolting and 
fully rounded corners for maximum strength. 


MACHINE WORK—AII machining and finishing operations are held to close limits of 
accuracy to assure complete interchangeabilty of all parts. 


DESIGN—Each Kennedy Valve type has “extra value” features of disc, stuffing box, 
stem, body, bonnet and handwheel that provide easier operation, longer life and 


lower maintenance cost. Kennedy Fittings, too, have extra values that save time 
and expense on pipe fitting jobs. 


THE KENNEDY VALVE MFG. CO., Elmira, N. Y. 


Warehouses and Representatives in principal industrial centers 


KENNEDY 


VALYES~PIPE FITTINGS~FIRE HYDRANTS 
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For Sure Operation Under ALL Conditions 
Use 


HOMESTEAD auc VALVES 


HOMESTEAD Lift-Plug Valves are the ANSWER to 
your toughest valve problems such as high tempera- 
ture, pressure, or corrosive service conditions. Valve 
worries and maintenance end with HOMESTEAD Lift- 
Plug Valves on the job, and here are the reasons why: 






@ HOMESTEAD Lift-Plug Valves cannot stick. 
Powerful leverage and screw, unseal or 
seal valve. 


@ Controlled adjustable lift and positive 
stop, assures just enough rise of plug to 
overcome friction and permit easy opera- 
tion of valve. 


| 


@ Mechanically seated to form perfect seal. 
No lubrication necessary to seal or unseal 
valve. 


@ Seating surfaces protected in both open 
and closed positions. 


@ Quarter-turn to open or close. Plug turns 
freely to visible outside stop, after break- 


In the power plant HOMESTEAD Lift-Plug Valves are used ing seal with lift lever. 


in combination with the Hovalco Angle Valve on boiler blow- 
off. Semi-steel or steel construction for pressures up to 600 
pounds, or higher on order; sizes I'/2”, 2” and 2!/2”. 


For general plant use, HOMESTEAD Lift-Plug Valves may 
be had in iron, steel, bronze or special metals, sizes 1!/2” 
to 10” straight-way; and some three-way and four-way sizes Write for complete valve 
available. reference book showing Home- 
stead Lift-Plug Valves and 


Get the advant f ti . low- = 
et the advantages of continuous, low-cost valve perform sther SieemetieailDraete 


ance on your more severe valve services, by specifying 
HOMESTEAD Lift-Plug Valves on your next valve order. 























HOMESTEAD VALVE MFG. CO., P.O. Box 210, Coraopolis, Pa. 


} lf N GN U | 
C V4) Ur Lys, 


QUARTER-TURN VALVES: 


PROTECTED-SEAT VALVES: 
STRAIGHT-WAY HYDRAULIC (B. & O. PAT.) OPERATING 
THREE-WAY REMOTE CONTROL 
FOUR-WAY HYDRAULIC DESCALING 
LUBRICATED TYPE ROSS AIR SHUT-OFF VALVES 
LIFT-TYPE PLUG 


HOVALCO BLOW-OFF VALVES 
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‘Your néu- TAG INSTRUMENT 
ie / 
CATALOGS atehere / 


: Wherever indications, records or 
~ the control of temperature, pres- 
Stan | sure, flow, level, time, operation 
nent or humidity are important—or 
Saree | Oil Testing Instruments, Etched 
25 Stem Thermometers and Hydro- 
meters are required in the 
laboratory . . . the suitable 
instrument will be found in one 
of the new TAG Catalogs of 
which a few are_ illustrated 
here. It costs nothing to be 
fully informed. It will pay you 
to secure the catalogs of interest 
to you and gain the benefit of 
TAG’s engineering service in 
selecting the instruments best 
suited to your conditions. 
PYROMETERS & RESISTANCE 


THERMOMETERS — Catalog No. 
1101-59. 











































LLING INSTRUMENTS FOR 
TEMPERATURE & PRESSURE— 
Catalog No. 1060-59. 

NON-INDICATING TEMPERATURE 
& PRESSURE CONTROLLERS — 
Catalog No. 900-59. 

MAGNETIC CLUTCH FLOW _IN- 
STRUMENTS—Catalog No. 1065-59. 


Catalog No. | 


THERMOMETERS — Catalog No. 
1125-59. 

ETCHED STEM THERMOMETERS 

Wl, . easel No. 
-59. 


OIL TESTING INSTRUMENTS — 
Catalog No. 699-59. 





¢.5. TAGLIABUE MEG. CO. 


Park & Nostrand Ave’s., Brooklyn, N. Y. 





merry RECORDING & CON- 


UNIFLOW LEVEL CONTROLLERS— : 
INDUSTRIAL & MISCELLANEOUS = 

















Cuts Down Fuel Cost— 
Improves Efficiency— 
Eliminates a Hazard 


Automatic, simple, acces- 
sible, unfailing, the “Vig- 
ilant” Feed-Water Regu- 
lator gets better steam 
production from the 
boiler to whieh it is at- 
tached, by holding the 
water level more _per- 
fectly constant than hu- 
man attention ean pos- 
sibly do. The steadying 
of operation thus ef- 
fected results in lower 
fuel cost. And the seri- 
ous hazard that attends 
uncertain ups and downs 
of water level is defi- 
nitely removed. Ask for 
Bulletin 2514, also Cata- 











VIGILANT log of Chaplin-Fulton 

Feed-Water Regulators for all needs 
REGULATOR of pressure control. 

THE CHAPLIN-FULTON MFG. CO. 

28-40 Penn Avenue Pittsburgh, Pa. 




















*Connery’s Improved Accordion 
Type Expansion Stiffener con- 
struction is air and moisture 
tight, buckle and warp proof. 
Let us tell you more about it. 


This Cant Occur 
with 
CONNERY 
CONSTRUCTION: 


HE above section, 6 ft. wide, 15 ft. high, was 

part of six breechings removed from plant 
of one of the large oil companies after only six 
years’ service. Note how inequality of heat on 
reinforcing members has buckled and warped 
this breeching. Connery Improved Expansion 
Stiffener type, welded joint, breechings are now 
doing satisfactory duty on this job. 


CONNER Y CONSTRUCTION CO. 


4000 Nerth Second St. 


Philadelphia, Pa. 
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Low-cost COPPER TUBES 





Tue modern power plant, like the modern home, 
will find Anaconda Copper Tubes a money-saver 
when rustable piping needs replacement or where 
new piping is required. 

First cost is only slightly more than rustable 
metal—and when length of life is considered, these 
sturdy non-rust tubes are far-and-away the most 
economical you can use. Solder-type connections 
eliminate the need of threading. Hence copper 
tubes do not need the extra wall thickness of stand- 
ard size pipe. Naturally these lighter tubes cost less 
per foot. Yet the tubes and joints provide more 
than ample strength where conditions of pressure 
and temperature are normal. 


Three Wall Thicknesses: Types “K”’,““L” and “M”, 
which conform to U. S. Govt. Specification No. 
WW-T-799 and A.S.T. M. Spec. No. B88-33. 

A complete line of tubes, and both solder-type and 
flared-type fittings, is now furnished by The Ameri- 
can BrassCompany and readily available from supply 
houses throughout the country. Use this modern 
piping for: 

Plumbing: Hot and cold water lines. Fire sprinkler 
systems. s762 


Amacontla 


Anage ) pA DEOXI DIZED 


THE AMERICAN BRASS COMPANY 


Offices and Agencies in Principal Cities ° In Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, Ontario 
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Anaconda Copper Tubes are 
deoxidized to increase corrosion-resis- 


. tance and improve physical properties. 






Anaconda Fittings have 


rok-¥-Yalmelt] oS Micomelhi-mlelalep 


SS igelare Mm olor Melle Mule] a) 


0] eo} ofolg mh colam iol -te 


Heating: Low pressure steam lines. Hot water lines. Fuel lines. 


Refrigeration and Air-Conditioning: Refrigerant circulation 
lines. Humidifying apparatus. 


Mechanical Uses: Pressure lubricating systems. Hydraulic 
pressure lines (low pressure). Circulating lines for lubricants. 
Low pressure steam and air lines. Pump equipment. Fluid 
conveying lines. 

Process Uses: Pipe lines for Breweries, Distilleries and Winer- 
ies; Textile Mills, Paper Mills, Sugar Mills, Chemical Plants, etc. 





Copper lubes 


GENERAL OFFICES: WATERBURY, CONNECTICUT 
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POWER 


SERVICE SECTION 


Machinery, Material, Equipment and Supplies jor Power Plants 





























0-Z IMPROVED 
TACHOMETERS 


FIXED READING 
DEVICE 


Read Speeds at leisure: 
R.P.M., F.P.M. Also 
Speed Fluctuations. 
Send for catalog. 


0. Zernickow Co. 


21 Park Row New York 











Seamless Copper Floats That Save Money 


Naugatuck Seamless Copper floats 
tor receivers, steam traps, separa- 
tors, etc., are tested to 300 Ibs. 
and are guaranteed for 
one year. Write for prices, - 









NAUGATUCK MFG.CO. 





460 North Main St.. Naugatuck, Conn. 





“EVACTOR” Steam Jet Vacuum Pumps. 
“CHILL-VACTOR” Vacuum Refrigerating 


Units. 
“FLEXO-DISC” Alloy Steel Expansion 
Joints. 
“FILM-FLO” Deaerators and Desuper- 
heaters. 


CROLL-REYNOLDS ENGINEERING CO., INC. 


17 JOHN ST., NEW YORK 


These trade names denote exceptional 
quality and dependability to users of Croll- 
Reynolds equipment in thousands. of 
plants. Inquiries are solicited on these 
products and on all types of Boiler Feed 
Water Heaters, Condensers and Heat 
Exchangers, 








CORRECT 
SPEEDS 
WITH 
TACHOMETERS 
GEO. SCHERR CO 













THE ORIGINAL 


Tripp Metallic Packing 
TRIPP METALLIC PACKING CO. 


BOSTON MASS. 








THE HOLLY 
GRAVITY RETURN SYSTEM 


NO MECHANISM 
Can one hundred feet of well covered pipe get out 
of order? Yet, by this simple means we close up 
your high pressure drips with your boilers. Let us 
advise you how to be waste and trouble free. 
Send for Descriptive Literature 


RUSSELL B. HOBSON, Great Notch, N. J. 








KERLOW 


Gratings, BOLDEJ Safety Steps, Bridge 
Paving and Floor Armor. 


Write for Catalog 


KERLOW STEEL FLOORING CO. 
228 Culver Ave., Jersey City, N. J. 























PROFESSIONAL SERVICES 


Consulting Developments Designing 
Valuations Appraisals Testing 
Reports Construction Financing 


Inspections 
Cost Analysis 
Investigations 














OLIVER FIELD ALLEN 


Licensed Professional Engineer New York State 
Fellow: A.I.E.B. Member: A.S.M.E., S.A.E. 
Am. Chem. Soc., Am. Mil. Engrs. 

Consulting Engineer a : 
Diesel Engines, International Engineering Liaison. 
Gas and Oil Engine Power Applications. 
Regular Foreign Correspondents 
117 Liberty Street, New York City 
Cable Address: OFALL-New York 


SARGENT & LUNDY 


INCORPORATED 


ENGINEERS 


140 SOUTH DEARBORN ST. 
CHICAGO, ILLINOIS 


FRANCIS J. SILL 
HEAT and POWER ENGINEERING 
as applied to Industrial Plants 
Tests—Reports—Design—Construction 


Westboro, Massachusetts 














RUSSELL K. ANNIS 
CONSULTING ENGINEER 
CENTRIFUGAL PUMP DESIGNING 
A Designing Service for Pump Manufacturers 
(Complete Shop Drawings) 
Asheville North Carolina 








HALL LABORATORIES, Inc. 


R. E. Hall, Ph. D., Director 
CONSULTANTS ON 
BOILER WATER CONDITIONING 


304 Ross St. Pittsburgh, Pa. 








HE power plant executives 

who, with the help of sound 
engineering council, carefully scru- 
tinizes every department of the 
plant with the result in mind of 
being thoroughly modern as to 
materials, equipment, operating 
methods, maintenance and man- 
agement—that man is headed in 


the right direction. 








JOHN A. STEVENS, Inc. 
Established 1909 
CONSULTING ENGINEERS 
Power Plants Paper Mills 
Dye Houses Surveys 
Lowell, Massachusetts 








THE J. G. WHITE ENGINEERING 
CORPORATION 


ENGINEERS—CONSTRUCTORS 
Steam and Hydraulic Power Plant Design and 
Construction, Investigation and Studies of Power 
and Steam Problems. 
Reports and Appraisals 


80 Broad St., New York 
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POWER 


SERVICE SECTION 
Machinery, Material, Equipment and Supplies for Power Plants 


















































ee New gt of Reducing <r 

Tight Closing, Greater Capacity 

Stainless Steel Ball and Seat 
Closer Regulation 





Send for Bulletin No. 361S. 


KLIPFEL MFG. CO. 
2645 W. Harrison St. Chicago, Ill. 


WHEN You NEED GASKETS 





We manufacture or fabricate all types of 
gaskets for power plants and can dupli- 
cate any type you need in any material. 


* BOILER GASKETS 
* WILCOX GASKETS 
* IMMEDIATE DELIVERY 
Large stocks of boiler gaskets and materials 
carried, ready to ship at once. We are within 
24-hours shipping time of all plants in the 


country. Prices are right. Write for catalog 
and quotations. 


CHICAGO-WILCOX MFG. CO. 


7701 AVALON AVENUE 
CHICAGO, ILLINOIS 








1. PERMITS inspec- gacce REASONS "36 
tion of a furnace aod boilers need C-E-Z 


while in operation, Fire observation 
2. PREVENTS injury _ windows 


to the eyes during ee 
inspection. # 

38. SAVES fuel by 
making it easy to 
maintain high effi- 
ciency. 

4. PUTS the _ goggles 
on the boiler, where 
they can always be 


found. 

5. INSURES a clearer 
view that can be 
obtained with the 
naked eye. 


6. VISUALIZES __con- i : 
ditions in terms the ; 
firemen understand. Baas MS al 


COMBUSTION SALES CO., INC., 4-8th Ave., N.Y. 





“MONO” 
BOILER BAFFLES 
HIGH TEMP. REFRACTORY 
CEMENTS 


SANFORD C. SMITH REFRACTORIES, INC. 
1715 Niagara St., Buffalo, N. Y. 


QMPRESSED 


YAIR 


Your Guarantee of 
a Reliable, Efficient 
Air or Gas Compres- 


sor is the Wor | 
SULLIVAN 
on the name plate 

$ | 

| 


SIZES AND TYPES FOR 
EVERY NEED OF INDUSTRY 


SULLIVAN MACHINERY COMPANY | 


Michigan City, Ind. 
CHICAGO, ILL. NEW YORK, N. Y. 






























| FLEXIBLE 
COUPLINGS 








Transmits power 
smoothly. Preserves 
equipment. Absorbs 
shocks, torque, over- 
load. No lubrication 
or servicing needed. 
Resilient. free float- 
ing cushions in plain 
sight. Easily removed. 
134” to 14” bores. 
Patented and Pats. Pend Special designs to 
order. Write 


‘es |e 








LOVEJOY FLEXIBLE COUPLING Co 


4976 WEST LAKE CHICAGO, ILLINOIS 
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Type D 


MECHANICAL DRIVE 
STEAM TURBINES 


1 to 400 H.P. 
RELIABLE EFFICIENT 


DEAN HILL PUMP CO. 
ANDERSON, IND. 


STEAM TURBINES 
PUMPING MACHINERY 





COMPRESSED AIR DRYER 


Costs Nothing to Operate 
ELIMINATES 
OPERATING 
TROUBLES 







Manufacturers 
and 

Engineers 
Sand Blast 
and Dust 
Collecting 
Equipment 


The cause of many operating troubles in pneu- 
matically operated equipment is moisture and 
oil in the compressed air supply. Cooling the 
air to a condensation temperature and expelling 
the oil and water by centrifugal action is the 
most scientific method known, Because the 
Ruemelin Compressed Air Dryer accomplishes 
this most thoroughly, it is being installed in 
ever increasing numbers in many — indus- 
trial plants. Send for Bulletin 18-E. 


RUEMELIN MFG. COMPANY 


3850 N. PALMER ST., MILWAUKEE, WIS. 
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MONARCH "INDUSTRIAL" 





NOZZLES 








c 
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STEP Tn ENS. 








Fig. D-41 


This industrial oil nozzle is made entirely of steel, 
the tip and disc being hardened to resist erosive 
action at high pressures. Using No. 6 fuel oil heated 
to 250 degrees F. operating pressures range from 
200 to 300 Ibs., and capacities (based on No. 2 fur- 
nace oil at 100 Ibs.) from 17.3 to 180 G.P.H. 


Catalog D 


For industrial air washers, etc. Monarch non-clog 
nozzles giving an "umbrella" type spray are available 
in pipe sizes from 14” to 1”, and capacities from 4.7 
to 2050 G.P.H. at 40 lbs. pressure. 


Catalog 6-A 


MONARCH MFG. WORKS, INC. 


2731 E. WESTMORELAND ST., 
PHILADELPHIA, PA. 





FRANCE 
Metallic Packings 
of the better class 


Ideal for superheated or 
saturated steam, ammonia, 
air or gas, for all pressures 
and operating conditions. 
Last 5 to 25 years. Sold 
on approval. 


Write for catalog and list of users. 


FRANCE PACKING COMPANY 
6600 Tacony St., Philadelphia, Penna. 
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Nearly 14, century of experience 
in combustion engineering and 
stoker building stands behind 
every “F & E” Underfeed 
Stoker. To date over 6,000,000 
boiler horsepower is equipped 
with “F & E.”? x Chec oes 
outstanding features: 

Interval Timer Governor 

(patented ) 

Foolproof against breakdowns 

Sliding bottom retort 

Fuel bed control 

Zoned air distribution 
Only «“F & E” Underfeed Stokers 
have the patented Interval 
Timer Governor which assures 
the perfect regulation of coal 
feed that is so vital in the effi- 
cient operation of an underfeed 
stoker. 


Write for catalog 


FLYNN & EMRICH CO. 


ESTABLISHED 1842 BALTIMORE, 













McGRAW-HILL 


DIRECT MAIL( 


As business paper publishers for 
over fifty years, McGraw-Hill is 
uniquely equipped to offer complete, 
authoritative direct mail coverage of 
Industry’s major markets. Extreme accuracy is maintained 
(guaranteed to 98%) and through careful analysis of 
markets, complete classification of companies and person- 
nel, etc., the widest possible selections are available. Send 
for handy reference folder “Hundreds of Thousands of 
Reasons Why” which describes how McGraw-Hill Lists 
are built and maintained. 


e What Fields Do You Want To Reach @ 


Aviation 
Bus & Electric Railways 
Civil Engineering and Construction 
Coal Mining 
Electrical Construction 
Electrical Industry 
Food Industries 
Metal Mining 
Metal Working Industries 
Process Industries 
Textile Industries 






Administrative Executives 
Electrical Dealers & Wholesalers 
Mill Supply Houses 
Power Services 
Product Engineering & Design 
Production and Maintenance 
Radio Dealers & Wholesalers 
Radio Engineering & Design 
For further details, selections from above basic 


e classifications, counts, prices, etc., or estimates on e 
special lists . . . ask any representative or write to 


! . 
WUCT MAIL DIVISION.... 


=~ -4 McGRAW-HILL PUBLISHING CO. 
— - 6 42nd STREET NEW YORK, N. Y. 


- - « « Complete lists covering industry's major markets 
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bility to compensate for varying conditions of 
pressure. The strong, hinged connection be- 
tween stem and wedge permits accurate seat- 
ing of the wedge without side strains. Ample 
thickness of metal in the side walls withstands 
erosion and corrosion. 





Darling offers these valves in standard pres- 
sures made. from regular carbon or stainless 
steel or other alloys with regular, stainless, or 
special alloy mounting for corrosive conditions. 





DARLING VALVE & MANUFACTURING COMPANY 
WILLIAMSPORT, PENNSYLVANIA 
Representatives in: 


NEW YORK © PHILADELPHIA * OKLAHOMA CITY * HOUSTON 
PITTSBURGH © TOLEDO © EVANSTON, ILL. 


+ 






FIRE HYDRANTS 
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DEAERATING HEATERS 


with Guaranteed Performance 




















An all-machined joint Swartwout 


Heating and Deaerating Unit 


mounted on a cast iron standard 


storage section. 






































le et Swartwout 
Engineers Help You 


























\" 














analyze your deaerating heater prob- 
lems—we will gladly quote you on a 
unit “tailored to your specific require- 
ments". Send us your specifications 
today. 



















































































THE SWARTWOUT COMPANY 
18501 Euclid Avenue, Cleveland, Ohio 
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The same Swartwout Heating and 


Deaerating Unit mounted on a 





copper bearing steel storage tank 
to provide storage for intermittent 


condensate returns. 
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Swartwout 


Power Plant 
Equipment 





DIFFERENTIAL 
PRESSURE 
REGULATION 


FEED 


DESUPERHEATING 
WATER A 
REGULATION 


REDUCING 
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ASK 
ANY | 

WELDER 

ABOUT 











*® The word “Tube-Turn” is NOT a necessary 
general trade name for welding fittings. 
It is the registered trade-mark for the 
products made by Tube-Turns, Incorpo- 
rated, under their patents. 
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empLoyment : Business : OPPORTUNITIES : 


UNDISPLAYED—RATE PER WORD: 


Positions Vacant and all other classifications 

10 cents a word, minimum charge $2.00 
Positions Wanted (full or part-time salaried 
employment only), % the above rates, pay- 


able in advance. 
(see ¥ on Box Numbers) : 
Proposals, 40 cents a line an insertion. 


INFORMATION : 
Bor Numbers in care of our New York, 
Chicago and San Francisco offices count 
10 words additional in undisplayed ads. 


Discount of 10% if full payment is made in 
advance for four consecutive insertions of 
undisplayed ads (not including proposals). 


Copy for new advertisements must be received by Dec. 22nd for 


EQUIPMENT — USED or RESALE 
DISPLAYED—RATE PER INCH: 


EE RE a eee arenes © $6.00 
ee eae ere 5.75 an inch 
©. 00 FT TBR. occ cvccesees .. 5.50 an inch 


Other spaces and contract rates on request. 


An advertising inch is measured vertically 
on one column, 3 columns—30 inches— 
to a page. 

the January issue og 








> of 


EMPLOYMENT SERVICE 


POSITION VACANT 





SALARIED POSITIONS, $2,500 to $25,000. 

This thoroughly organized advertising serv- 
ice of 28 years’ recognized standing and repu- 
tation carries on preliminary negotiations for 
positions individualized to each client’s per- 
sonal requirements. Several weeks are re- 
quired to negotiate and each individual must 
finance the moderate cost of his own cam- 
paign. Retaining fee protected by a refund 
provision as stipulated in our agreement. 
Identity is covered and, if employed, present 
position protected. If you have actually 
earned over $2.500, send only name and ad- 
dress for details. R. W. Bixby, Inc., 270 
Delward Bldg., Buffalo, N. Y. (P) 








Practical educators for 
all Engineers, Firemen, 
Machinists, Electricians 
and engineer students. %, 
Eight valuable, up-to- 2 
date Guides treating on“ 
the theory and practice Uz, 
of modern Engineering in 
all its branches. 


Tar 









KR EES | 
OME STUDY COURSE 
AND REFERENCE LIBRARY 
8 pocket numbers with Ready Reference 
Index.8754 pages. 4750illustrations. Easy 
toread. Highly endorsed. A good help in 
securing Engineer’s License. Price $12; 
terms, $1 per month. Free Trial. 
INFORMATION: — In A Handy Form. 
Answers to Your Questions and Problems. 
Here is a partial list of the subjects covered:— 
Engine Principles, Valve Setting, 
Pumps,Corliss Engines, Uniflow Engines, 
Pumping Engines, Contractors Engines, 
Locomotives, Marine Engines, Turbine 
Engines, Gas Engines, Oil Engines, In- 
dicators, Producers, Aviation, Steam, 
Fuel Economy, Boiler Construction, Fir- 
ing, OilBurners, Stokers, Boiler Repairs, 
Pipe Fitting, Heating, Refrigeration, 
Elevators, Dynamos, Motors, Lighting, 
Wiring, Electrical Diagrams, Radio, Elec- 
trical Reference and Calculations. 


SHIPPED FREE 


Not a cent to pay until you see the books. No 
obligation to buy unless you are satisfied. Fill 
in coupon in pencil. Send now—today—get this 
standard library for Engineers and Mechanics. 


Ewer Hee He eee ee 
lJ-1 4 aa Theo. Audel & Co., 49W.23 St.N.Y.City 
Send me AUDELS ENGINEERS 

EXAMINATION AND MECHANICS GUIDES. 8 
numbers, , for free examination. 
MBS if satisfactory, 1 will send you $i 
in 7 days, then $1 monthly until $12 is paid. 














PD ccs wssseccbenscc SEEDER ERASobueebbeses een 
POR cs sxcassvens SESARKDEKELRDSEO DS OAS ESROO 
SOUEOO Skye chsneeneeebabbepensensencnensa 


NO oi ccckscesvbscienibawensaes 


WANTED STATIONARY ENGINEER with 

first class Massachusetts unlimited license— 
capable of looking after an operating shift, 
including turbines, condensers, switchboards, 
etc. P-763, Power, 330 West 42nd Street, 
New York City. 








POSITIONS WANTED 





STEAM POWER PLANT operating engineer, 

nine years’ experience with oil and natural 
gas fuels. Operation covers turbo-generators 
up to 20,00@ kw and boilers up to 2,000 B.H.P. 
Experience covers supervision, test, operation 
and maintenance of complete steam-electric 
power plants, both condensing and extraction 
and exhaust type turbines. PW-737, Power, 
520 No. Michigan Ave., Chicago, IIl. 





TECHNICAL GRADUATE—age 32. Ten years’ 

experience in operation, maintenance and 
supervision of Industrial and Utilities Steam 
Power Plants. Six years Chief Engineer of 
Industrial Power Plant. Good _ references. 
Willing to go anywhere. PW-754, Power, 330 
West 42nd St., New York City. 





MECHANICAL ENGINEER—Recent Cornell 

graduate desires opportunity for training in 
Power Plant operation and management. Lim- 
ited experience testing auxiliaries such as tur- 
bines, condensers, steam jets, air compressors, 
blowers, and refrigeration § units. PW-761, 
Power, 330 West 42nd Street, New York City. 








SELLING 
OPPORTUNITIES 
OFFERED—WANTED 


Selling Agencies—Sales Executives 
Salesmen—Additional Lines 


























(Power) 
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OPPORTUNITY OFFERED 





SALESMEN WANTED for new patented auto- 

matic engineering utility, salable to all kinds 
of factories, institutions, railroad and steam- 
ship companies. Its automatic features elimi- 
nate inaccurate manual labor and is revolu- 
tionizing its particular field. Merits can be 
demonstrated in a few minutes. Single dem- 
onstrations more eloquent than a _ thousand 
words. Constant repeat business. Experience 
not essential. Permanent, dignified connection. 
Continental Asbestos and Refining Corp., 1 
Madison Avenue, New York, N. Y. 








OPPORTUNITY WANTED 


MICHIGAN REPRESENTATIVE. Distributor 

of nationally known and advertised line of 
steam traps offers services to manufacturer 
of kindred lines for all or part of lower 
peninsula of Michigan. Have excellent con- 
tacts and am in position to give high class 
representation. RA-756, Power, 520 No. Michi- 
gan Ave., Chicago, Illinois. 


FREE BULLETIN 


REBUILT Power Equipment Catalog—56 
pages, 4”x7”, saddle stitched; classified, 
priced, illustrated and _ indexed. Write to 
Chicago Electric Co., 1320 W. Cermak Road, 
Chicago, Illinois. 




















WANTED 


ANYTHING within reason that is wanted in 

the field served by Power can be quickly 
located through bringing it to the attention of 
thousands of men whose interest is assured 
because this is the business paper they read, 





aw 


$e 





PPORTUNITIES! 


New and used equipment 
recently released from service 
by a number of electric and 
gas utility companies. 
8 


POWER PLANT EQUIPMENT 
CONSTRUCTION EQUIPMENT 
SUBSTATION EQUIPMENT 
TRANSMISSION LINE 
MATERIALS 


% 
Send for new list, . . . to 


APPARATUS EXCHANGE 
EBASCO SERVICES INCORPORATED 


Two Rector St. New York, N. Y. 

















WANTED 

















WANTED 
One electric dynamometer to absorb 100 
brake horse power on internal combus- 
tion engine, Maximum speed, 3800 rpm. 
State price and details. 
W-762 Power, 
330 W. 42d St., New York City. 








WANTED 


GENERATOR 
Used 220V, 60 cy., 3 p. 327 RPM, 
AC, 100 to 150 KW., engine type 
generator 


WALLA WALLA COLLEGE 
College Place, Washington 








New ‘‘SEARCHLIGHT’’ Advertisements 


must be received by December 22nd to 
appear in the January issue. 
Address copy to the Departmental 
Advertising Staff 
Power 
330 West 42d St., New York City 
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Motor Gener 
ator Sets A.C. Motors—3Ph—60 Cy. A.C. G 
3 Phase—60 Cy. ann .C. Generators 
ied ynchronous Type 
1250/1500 KW West 3-Unit 250/125 consist, of H.P. Make Type ag 3 Phase—60 Cy. 
Rear tb Cis ee Ge ee | ne Go = ATI 440/220 wineoen Type Volts Speed 
2—1000 KW West DC 6 penne M. G. E. ATI 4000/2300 937 Al. Ci ATB 440/220 18( 
pi fk, 300 V conn to 1440 HP syn. = og pi Po 4 2 (2) “is = 
1—1000 KW GE est. 440/220 25 875 West. 3- 0 3600 
HP syn. {GE MPC DC Gen 250 V conn to 1400 375 G. E. ATI 2300 57 | 350 Cr. Wh. é ag F 240 
i. or 6600/2300V 514 RPM. 350 Cr. Wheeler $300 600 | 300 G. E liad 2300 720 oS 
“logo KW GE MPC DC Gen 600V conn to 1400 300 G. E. ATT a 7460 720| 950 G. FE. 2-Brg. ATB 480/240 600 Sas 
Bigg hig May Penge 295 Elec. Mchy,  3-Bre ssoovaiso © 480 | 350 GE Sk 1320 00. Ce 
a , GE MPC DC Gen 250V 200 West. ' : 250 G. E. ATB 920) 9 ; 4 
; ond oo —_ aT S300 720 REM °° 70) 200 West. 200/550 1800 112 GE ATS 2300/50 ‘600 
—400 KW GE MPC DC 7 5 2 G. E. ATB 9300/5: : : 
400 KW GE MPC DC 550/550 V conn to 575 HP 2 2300/550 1900] 4, wes BL “430/210 THE. 
3-300 KW GE MPC DC Gen 600V conn to sy F 2300/4150 1800) “75 G. E, ATB 2300/550 900 
motor ATL 2300V 720 RPM - Slip Ring T 75 West. 2300 900 
2-250 KW GE : P g Type 75 480/240 900 S 
) KW GE DC Gen 250V H.P. Make 75 G. E. TRB 9 : 
AT! 2300V. 720 RPM. conn to syn. motor | i500 West Type Volts Speed | 60 Roth — ae BE LL 
i—2n0 KW Ridzeway DC Gen 275V conn to 300 850 West. cw pd 440| 99 GE ; 2300 ae » 
1-200 KW motor 440/220V 900 RPM. 500 Al. Ch 2300/4000 500 sii sis vat = 
200 KW GE DC Gen 250V conn t 450 West. 700 
Fig Re gig: © syn. est. cw a5/7 
e. " Knap RPM, motor | 4090 G. E. MT-424 4150/2800 oa D.C. Motors WITH 
175 KW West SK DC 275 V conn to 260 HP so cw 4 450 Adjustab 
I—140 hee <6 te 400 G. MT-563 bi = justable Speed—230 v. 
70 KW ya 125/250V 3-wire consist of 2— | 300 Al. Ch. ANY 2200 1200 H.P. Make Type 
coud comp interpole DC Gen 125V 250 G.E. = es) West. oon . 
—_ each end of 200 HP Sq Cage 2300V 690 | 250 G. E. pel A204 2200 900 | 1-550 = West. rrp - 
- 4 2- -50 Zs = 
1-100 KW West DC Gen 250V _ | 250 F. Morse BV ooo/2300 er | TN) GE MPC 180/350 
1308 conn to syn. 2200V | 950 West od 2200 1200 : 400 G. E. MPC 160/300 
sed ; —_ 2200 —400 30/3 
} so KW GE os 3- ie 4 sequpied. consist of 2—30 KW 250 Cr. Wh pd 440/220 pon 2—300 big i —_ 
couple > ° ° 2 on | 2— % . 150/38 
SS ma tev ee ee | os GE 8Q — SS DMC peeytny 
3 Ph 200 West. cl 440/220 | i G. E. DMC 150/800 
ase—25 Cy. 200 West. cw 440/220 on Os DMC 300/900 
1—2000 KW Al Ch DC Gen 725V conn t 200 West. cw ; “| est. SK-210 295 /900 : , 
12000/6800V 900 RPM. o syn, motor | 200 Cr. Wh, 440 505 | 100 West. =" pemyn re ITS 
1—250 KW GE 3-unit 250/125V F 200 G.E. IM 4 “it — SK 475/10 
. aes a 9 o— 00 
125 KW interpole DC Gen 135 pon ge 150 G. E. I-P Pr = ‘8 a K11-40 550/1100 
; end of 1-3 90 HP syn. 6600V 750 RPM. 100 G. E. 440/220 pos 175 = hs - — 350/900 
" 7 } 2 Te . E. es 
ng ay Wh. DC 250 v. conn. to Syn, 2200 100 G. E. I-M 550/220 700 | 1—60 Ww cD 575/870 
90 Wagner BR 2-6 D SK 107/160 
1—40 KW GE DO Gen 125V conn 440/220 650 | 2-60 —‘ EI. Dy. 25-S > 
Cage 220V 143 to 60 HP Sa ” 5—60 El 450/1200 
g 35 RPM. Squirrel Cage Type 2—50 weit.” SK-190 peng ny 
H.P. Make aa i - 225 : 
Rotary Converters 1250 West = Volts Speed | 550 Gr Wh — 0/1200 TO YOUR 
1-500 KW GE HCC-8-500-1200 form P DC. 600V 1—250 Al Ch. “aa «(eel ce Cr. Wh. i to 
¥. V 8-ph 60 cy comp with trans. 1—200 West. CS-876A 440/2: 1200} 240 West. SK Sie/we 
© KW Martin-North W, DC 90/115V |. Gn nn 1220 -1160| 1-40 West s 120/240 
1200 RPM 8 AC 220V 13B 440/220 a . : 
“ph 60 cy 1—150 Al. Ch. — AR-226 an =e SK pose ll a 
1—150 G. E. IK 2 1—32 West. G 00/1500 G : Ee 
Frequency Changer Sets 1-125 G. E. o_o lc CO 2627 prsnrcoe 
_— ‘4 _ cad 5 
2500 KVA West 4000¥ 3-ph 6234 oy 150 RPM sno | I—100 GE KTS Hoya 180 rare = a5 /tam 
a oe ee ; 440/220 1800| 1-20 GE. ci 650/1950 M% . 
700 KW_GE ATI 2300V 3 1—20 West, ; 500/1500 
y -ph_ 60 cy eat. c 
eonn 1000 HP syn. ATI BBO" 3 ph 25 i - KW wa Generators Gear Red Hi Ss ia 
1000 West. Bsa Volts Speed uction Sets 
Transformers—60 Cy. pA wat. mr 330 a bag yy as Falke, type S15, enclosed gear, RE-NU . ILT 
. Kva Make Type Voltage Ph 300 Woe bg 250 600 1, two fiy- lg Be ge gh es ratio 4.53 to 
24000 G.E. WCT —79600x2300 3 | 200 GE.” MPC an 600 | shaft, each "106" dia.,.13%” face, 19" rim, total 
3— 383 Maloney seneamiansenee 5 | 173 West, MPC 250 560/750 1000 ie ,000#. a oe 
ae . E. UPC 5 800 .P., Lew 
_ os oe = 2400x120x240 1 | 165 GE MPC 300 375 | $S0/s4 "40 tocth, pinion 17 teeth, “ratio tare 
West. 8K 2300x460x230-115V 1| jos @ Es DMC 4 350 430/34 RPM, 2’ fly-wheels on high qatio bey 
100 Pittsbureh 2300x115/230 1| 10 GE 1c 250 1900 ‘7 dis., © face," tim 
ee a ee 1) WE il zn NETS | 4g Centrifugal Pumps 
ov 0 > 
o SYNCHRONOUS CONDENSERS 5 GE. RC-87 125 Soo | Stage, 1D, Suction, distr come, eabe He ake an 
0 KVA' West. 2300/4000 V. H ° Ring, 1750 RP in. to 150 HP G.E. ‘Stir 
Se - 3 ph., , ; M, 440 V., Slit 
RPM. Complete with control dir. he when Diesel Engine Generator Sets 2100 G1 oe Worthington amp Blas GL et 130 
1000 KVA West. 2400 V. 3 ph. 60 cy. 900 RPM. | S50 REM dir, conm 130 KRW. DO GE. CW-752-C. 220 V. 1160 RPM 3 Slip Ring typ 
Complete with control dir. conn. exciters ais 550 RPM, dir. conn. 135 K.W., D.C “GE psd Rae y GPM ‘Delal_ Ty gh EA 
i Can furnish A.C. Generator. = = Gen. 3 / 60 cy. with dir. pl 4 oe 
coupled to 150 HP. er, with control 
iP, AC Motor. 2300'V. 1800 RPM 
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WIRE- WRITE OR PHONE YOUR NEEDS -above is only a partial list. 
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a SAVING ON EVERY ITEM..a SERVICE OF SOUND VALUES for 35 years 


WHAT DO YOU NEED? 


DIRECT CURRENT UNITS 
1—150 250 volt, 225 rpm, Gen. Elec., 
type MPC generator to a Skinner una- 
flow engine, 18x20, designed for 150 
lbs. steam condensing and non-con- 


densing. 
—Ski flow engine built in 1935, 
oe K generator, 


designed for a I 
cylinder 21x21, side crank, with full 
floating piston, 200 rpm, 150# steam 
condensing or atmospheric exhaust. 


1-300 Westgh. for direct connection. 


TURBO GENERATORS 


—Revolving field for a 1250 KW, 3600 

. a. Elec. rigid frame turbo 
enerator. 

1—1500 KW, 3600 rpm, Gen. Elec. wed 
nozzled for 140 Ibs. steam, 15 Ibs. bac 
pressure, built 1925, used about 4 
years. Can be used on steam pres- 
sures up to 300 Ibs., 200 deg. super- 
heat, 25 Ibs. back pressure. - 

1—1875 KVA (1500 KW) 2 phase, 
cycle, 2300 volt, tp Ange Gen. Elec. 
turbo generator, age. 

1—1250 KVA (1000 KW) 2 phase, 60 
cycle, 2400 volt, 3600 rpm, (can be 
connected 3 phase) Gen. Elec. turbo 
generator, Turbine has extraction open- 


ing. 

937 KVA, 750 KW, 3 phase, 60 cycle, 

. 9300 volt, 3600 rpm, Gen. Elec. non- 
condensing with direct connected exciter 
designed for 160 Ibs. steam, 20 lbs. 
back pressure. Never used. 

1—937 KVA, 750 KW, 3 phase, 60 cycle, 
480 volt, 3600 rpm, Gen. Elec., 130 lb. 
extraction type, with switchboard and 
2000 sq. ft. surfaee condenser. 

1—375 KVA, 2300 volt, 3 phase, 60 cycle, 
900 rpm, Westgh. generator, #4199851, 
connected through a reduction gear to 
a Westinghouse steam turbine #12135, 
with 800 sq. ft. condenser with motor 
driven pumps and switchboard. 

1—250 KVA, 3 phase, 60 cycle, 600 volts, 
900 rpm, Westg. with direct connected 
exciter, connected through reduction 
gear to a Westgh. steam turbine. 

1—250 KW, 250 volt, dc. Gen. Enec. 
generator to a Gen. Elec. non-condens- 
ing turbine. 

1—100 KW, 3 phase, 60 cycle, 240 volt, 
3600 rpm, Gen. Elec. condensing turbo 
generator with direct connected exciter. 

1—100 KW, 3 phase, 60 cycle, 240 volt, 
3600 rpm, Gen. Elec. generator with 
direct connected exciter only. 

1—100 KW (125 KVA) 3 phase, 60 cycle, 

2300 volt, 3600 rpm, to a Gen. lec., 

3 stage, type L25, condensing, Gen. 

Elec. turbine, with direct connected 

eXciter. 

-100 KW, 250 volt, 3 wire, D.C. Burke 

generator, 100 amp. in neutral, 1400 

rpm, direct eonnected to a 160 HP, 

Midwest turbine designed for 100 Ibs. 

steam, 15.2 absolute exhaust. Turbine 

built by Midwest Engine Works. 

1—50 KVA, 220 volt, 2 phase, 60 cycle, 
1200 rpm, Burke, with direct connected 
exciter to a Kerr Economy turbine. 

2—25 KVA, 208/120 volt, 3 phase, 60 
cycle, 3600 rpm, Burke generators with 
direct connected exciters, (no turbine) 





MOTOR GENERATOR SETS 
See Rotary Converters 
Compound Wound Unless Other- 
wise Noted 
1—10 KW Balancer Set, consisting of 

2-5 KW, 125 volt, 1500 rpm, type 

CVC-112, Gen. Elec. generators. 
1—125 KW, 125 V., 1200 rpm, type RC- 

37A, Gen. Elec. to a 190 HP, 550 V., 


1200 rpm, type ATI, 3 ph., 60 cy., 
Gen. Elec. synchronous motor with 
A.C. & D.C. panels. 


1—100 KW, 250/275 V., 1200 rpm, type 
15E06 Ridgway to a 150 HP, 2200 V., 
1200 rpm, 3 ph., 60 cy., type 2-QT1ID 
Ridgway syn. motor with A.C. & D.C. 
panels. 

1—100 KW, 250 V., 720 rpm, type RC- 
38, Gen. Elec. to 150 HP, 3 ph, 60 
cy., 440 V., 720 rpm, type I-15K, 
Gen. Elec. induction motor with start- 
ing equipment & switchboard panel. 

1—65 KW, 125 V., 1160 rpm, type RC-35, 
direct connected to a 100 HP, 3 ph., 
60 cy., 0 V., 1160 rpm, type KT, 

m. Elec. motor with panel and 
starter. 

1—50 KW, 125 V., 1150 rpm, type SK- 
153L, Westgh. to a 75 HP, 220 V., 
type CS-662C, Westgh. motor with 
compensator & rheostat. 

1—50 KW, 125 V., 1200 rpm, type DLC- 
203A, shunt wound, Gen. Elec. to a 
75 HP, 220 V., 1200 rpm, type IQ, 
form K, Gen. Elec. motor. 

1—50 KW, 125 V., 1200 rpm, type SK- 
150, compd., Westgh., to a 75 HP, 
2200 V., 1200 rpm, type 123-AQ, 
Crocker-Wheeler motor. 

1—30 KW, 24 V., 675 rpm, American 
Giant, type G, size GM, to a 50 HP, 
220 V., 675 rpm, 3 ph., 60 cy., 
Crocker-Wheeler motor on a common 
cast iron base. Separately excited by 
220 or 110 V. direct current. 


Above can be made 2500 amp., 12 V. 
3 PHASE, 60 CYCLE, SLIP RING 
MOTORS 








3 PHASE, 60 CYCLE MOTORS 
SQUIRREL CAGE 





Qu. H.P Make Type Speed 
CCL 840 
CCL 1120 
Ss 1160 
CS-574A 1160 
pee 860 
CS-5670 1160 
T-RM 860 
c 900 
KT-332 1155 
KT-336 1165 
KT-332 1155 
KT-326 1160 
cs 870 
- CCL 1120 
cs 1200 
I 900/1200/1800 
seen a a 670 
IK 1800 
. KT-333 1750 
. KT-552 420 
. KT-346 900 
. KT-342 900 
T-542 900 
KT-356 580 
KT-552 580 
1800 
KT-336 1165 
KT-346 870 
1170 
. cS 70 
CS-646A 870 
CS-642C 1150 
CS-856-C 435 
124Q 90 
I 350A 870 
1- 75 Gen. Elec. stator 
only unused.... 1-14M 600 
1-100 Allis-Chalmers.. AN 690 
1-100 a secceee CS-752C 1160 
1-100 Gen. Elec...... IK 1160 
1-100 Westgh. with 
belted exciter.. Syn. 900 
1-120 Westgh........ S 70 
1-150 Crocker-Wheeler. AQ125 690 
1-150 Fairbanks-Morse B 690 
1-150 Gen. Elec. syn. 
direct connected 
ee Oe ATI 600 
1-200 Fynn_ Weichsel. 127-RN-35Y 720 
1-200 Gen. Elec...... IK 1200 
1-200 West. Elec...... I 
1-200 Westgh....... - CS 580 
1-225 Electric Machy. 
rewound for.. Syn. 360 
1-225 Electric Machy.. Syn. 360 
1-220 Gen. Elec. 8 
P.F. with belted 
REE as sawess ATI form 
B 00 
1-350 Westgh. NEW— 
stator and rotor 
ere 200 
3-400 Westgh. 3 bear- 
RR 500 
1-2100 Gen. Elec., syn- 
chronous, with 
shaft, 1 bearing 
and 4 coupling, 
Pils iweesess ATI 514 


A.C. GENERATORS 
1—.4 KW, 115 volt, 1500 rpm, 60 cycle, 





2—25 KVA, 20 KW, .8 P.F., 3 phase, 
60 cycle, 240 volt, 450 rpm, type ATI- 
6184B, Gen. Elec. generators consisting 
a — and rotor only with exciters, 
elted. 


2—25 KVA, Burke, 208/120 volt, 3600 
rpm, 70 A., 3 phase, 60 cycle, type 
ACR 1.4, with direct connected excit- 
ers, .625 KW, 125 volt, 5 A., 3600 

rpm, shunt, ball bearing. 


1—25 KW, Gen. Elec., 3 ph., 
220 volt, 720 rpm. 


2—31.3 KVA, 25 KW, .8 P.F., 3 phase, 
60 cycle, 240 volt, 450 rpm, type ATI- 
6184-B, Gen. Elec. generators consist- 
ing of stator and rotor only, with 
exciters, belted. 


1—50 KVA, .8 P.F., 3 phase, 60 cycle, 
480 volt, 1200 rpm, Westgh. with 2.5 
KW, type SK, direct connected ex- 
citer with base, pulley and exciter 
rheostat. 


1—50 KVA, 3 phase, 60 cycle, 220 or 
440 volt, 1800 rpm, mn. Elec., type 
TS-7542 with belted exciter with rails, 
pulley and rheostat, 


1—50 KW, 3 phase, 25 cycle, 1500 rpm, 
Gen. Elec. 


60 cy., 


1—62% KVA, 240 volt, 1200 rpm, 2 
phase, 60 cycle, Ridgway with rails, 
pulley and belted exciter with rails, 
pulley and rheostat. 


1—75 KVA, 2 phase, 60 cycle, 240 volt, 
277 rpm, Allis-Chalmers to 13x13 
Fitchburg engine with belted exciter 
and switchboard. 


1—100 KVA, 3 phase, 60 cycle, 220 volt. 
900 rpm, Westgh. with rails and 
pulley and a belted exciter with rails, 
pulley and field rheostat. 


1—100 KVA, 3 phase, 60 cycle, 440 volt, 
600 rpm, Westgh. with a type SK 
exciter with rheostat, slide rails & 
pulley. 


1—100 KVA, 300 rpm, 3 phase, 25 cycle, 
.8 P.F., Westgh., type HR consisting 
of stator & revolving field only. 


1—150 KVA, 3 phase, 60 cycle, 440 volt, 
200 rpm, Westgh. for direct connec- 
tion. In original crate consisting of 
stator and rotor only. 


1—156 KVA, 220 volt, 60 cycle, 2 phase, 
257 rpm, Allis-Chalmers to a 14x16 
Skinner unaflow engine, condensing 
type, including 9 KW, 120 volt, belted 
exciter. 

1—180 KVA, 480 volt, 2 phase, 60 cycle, 
225 rpm, Gen. Elec. generator con- 
nected to an 18x20 Ames engine, 

1—225 KVA, 1 P.F., 180 KW, .8 P.F., 
3 phase, 60 cycle, 2300 volt, 900 rpm, 
type ATB, form PB General Elec. with 
belted exciter with rails, pulley and 
field rheostat. 


1—250 KVA, Allis-Chalmers, 3 bearing, 
2 phase, 60 cycle, 240 volt, 600 rpm, 
with direct connected exciter. 





n 1- 75 CS mueon ee : ' e, | 1325 KVA, 260 KW, 3 phase, 60 cycle, 
ball bearing. 1-100 Allis-Chaimers.. ANY 1220 | 1_Dh.,' 50. cy., ‘self excited. Electric | 24 volt, 200 rpm, ‘Ailis-Chaimers with 
Cc 1-100 Gen. Elec... ... IM 865 Specialty Co. direct connected exciter, connected to 
CONDENSERS, ETC. 2-100 Gen. Elec... .!: IM-16 435 | 1—5 KVA, 220 Volt, 3 phase, 60 cycle, a 21x22 Skinner Universal unaflow 
1—2000 sq. ft. Worthington surface con- | 1-100 Gen. Elec...... M 1170 1200 rpm, Kohler Electric plant, engine, with tail rod designed for 150 
denser. 2-135 Gen Hieo cehess ma — 580 model 5A51. Like new. Reported 3% Ibs. steami condensing, or 5 lbs, back 
1—3000 sq. ft. C. H. Wheeler condenser. Tae aol. E00... . SAIM_ 705 years old, pressure. 

_s009 ft. alt eee 1-200 Fynn Weichsel.. 127-RN-35Y 720 | 119 KVA, 3 phase, 60 cycle, 220 volts, | 1—400 KVA, 240 volt, 3 phase, 60 cycle, 
a a ee ee 1-200 Gen. Elec. 3156.. 1-174 form 600 rpm, type TAB, Gen. Elec. revolv- 150 rpm, Westgh. generator direct 
Sek ee Se condenser. | | >99 westah. 3 bear- 35 ing field, with belted exciter with rails, connected to a 26x30 Erie Ball, 4 valve 

turbine driven. in ie ig adiwices: , 0 pulley and rheostat. engine with type SK exciter. 
1—#14, Westeh. LeBlane jet condenser, | 1-250 Crocker-Wheeler. SR-27QB 585 | 2—10 KVA. 3 phase, 60 cycle, 220 volt, | 1600 KVA, 3 phase, 60 cycle, 600-2300 
turbine driven. 1-400 Westgh. 3 bear- type ATB-7522, Gen. Elec. Generator volt, 400 rpm, Gen. Elec. generator 
1—12” Cochrane back pressure valve. _ ee CW-1108 500 only, 1200 rpm. with shaft and 2 outboard bearings. 

WHAT HAVE YOU FOR SALE? 
GEORGE SACHSENMAIER coO., INC. 


8403 HEGERMAN STREET 


HOLMESBURG. PHILA.. PA. 
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GUARANTEED REBUILT 
ELECTRICAL EQUIPMENT 


Motors M. G. Sets Transformers 














ARE ALL REBUILT IN OUR OWN SHOPS AND 
SOLD WITH OUR MONEY BACK GUARANTEE 


—MOTORS-— 








4— 25 H.P. Louis’ Allis....... 1200 B. Bearing 1—200 H.P. Allis............. 580 

220/ 440 Volts, 60 Cy. 1— 25 H.P.G.E. KT......... 1200 B, Bearing | 1—150H.P.CW............. 690 

Squirrel Cage 1— 25 H.P.G.E.FT......... 1200 1—100 H.P. CW...........4. 690 
; 3— 25 H.P. G.E. KT......... 900 1—100 H.P. CW............. 680 3 bearing 

ae i gl pee: pened 2— 25 H.P. WEM C6........ 900 2—100 H.P. G.E. 1-M........ 570 
i150 HP.GE1X......... 1800 1— 25 H.P. G.E. 1-K......... 900 1—100 H.P. G.E. 1-M........ 720 
6—100 H.P. GE. KT......... 1800 1— 25 H.P. Robbins & Myers. 1200 1150 EP. GG. ITC. ... 600 720 with full 
1—150 H.P. WEM CS........ 1200 1— 25 H.P. Wagner VCR..... 1725 B. Bearing , magnetic control 
1— 75 H.P. WEM CS........ 1800 ~-asoe guameamaaal a 2 A» lea o~ 
3— 75 H.P. G.E. KT......... 1200 1— 20 H.P. Sterling.......... 1750 B. Bearing 1— 75 H.P. — oe » 720 
2— 50 H.P.G.E. KT......... 900 explosion proof linestart ae ve oom -— — 
2— 50 H.P.GE.1-K......... 900 1— 10 H.P. Wagner VCR..... 1200 B. Bearing —100 H.P. —_— 580 
3— 50 H.P.G.E.1-K......... 1200 aentonion neat Sinnstert sie ea — 
1- 5HP.GEET......... 720 17— 15 H.P. G.E. KT......... 1750 B. Bearing | 1 75 H.P. CW............. 1725 
ORS. GS Kr......... 450 totally enclosed, fan cooled a ey - eal = 
1—150 H.P. G.E. 1-K 16...... 450 2 ph. Nl jee wend a ao wei ee ae ne 
3-100 HP. WEM CS........ 900 9— 5H.P.GE. Kt.......... 1200 - illite rod 
1—150 H.P. Ridgway......... 680 BB 1— 50H.P.CI............., 850 
1i— 50 H.P. Ridgway......... 3600 BB iad 
[ SHPGE ET.........2000 BB seeenlibiaiaas 1 75 P BP 
2— 50H.P. WEM CS........ 870 2—300 H.P. G.E. IE15B...... 1200 Sq. cage 1— 50 H.P. CW............. 900 
1— 60 H.P. G.E. KT......... 1200 2—300 H.P. G.E. IE15B...... 1200 Sq. cage 2— 50H.P.MT............. 900 
i— OO RP. GE. KT......... 900 ot ya | 450 Slip ring 9— 40HLP.CW............. 900 
1— 75 H.P. WEM CS........ 900 1—300 H.P. G.E. MT......... 600 3 bearing 1— 30 H.P. MT............. 900 
3— 50 H.P. G.E. KT......... — elipring | 1— 30H.P.CW............. 900 
tm a. 9 roe see ee eee enee Bn 1—200 H.P. Allis............. 1800 Sq. cage 6— 20 H.P. MTC............ 900 new 
2— w0HP.GE LK...” 690 1— 40 H.P. Elec. Dyn........ 1800Sq.cage BB 1— BOFLP. GW. 5 ooo oc cece 1200 
$— 40H.P.GE.KT......... 690 Son Ns Wane Soe s+ s+ SOP Ga. eape tw FETE, OW... 000 900 
3— 40 H.P. WEM CS........ 870 2— 50 H.P. G.E. MT......... 900 Slip ring b ULF. OW... ... 2550535 1800 
2— 40 ELP. Allis............. 1200 1— 50 H.P. G.E. 1-M........ 900 Slip ring 1— 10 H.P. CW............. 1200 
1— 40 H.P. WEM CS........ 1170 1— 50 H.P.G.E. MT......... 600 2— 10 EP. 1-M............. 1200 
2— 40 H.P. WEM CS........ 1750 2—100 H.P. WEM CS........ 1200 Sq. cage I SHOW... oo eee 1750 
2— 30 H.P. G.E. KT......... 1800 1— 7} HP. HF roto 
2— 30 H.P. WEM CS........ 1170 — 1p Ahlel ahladaaa 
1— 35 H.P. WEM CS........ 870 440/220 Volts Slip Ring 1— 3H.P.MT............. 1800 
1— 35 H.P. WEMGG........ 1170 Coe) SC A re 1120 
2— 30 H.P. WEMCS........ 870 1—300 H.P. MT............. 450 1— 7} H.P.CI.............. 1120 
1— 30 H.P, Allis............. 1750 1—200 H.P. CW............. 500 1— 50 H.P. MTC............ 580 


ALSO, APPROXIMATELY 500 OTHERS IN VARIOUS RATINGS, ETC. 


Phone, wire or write us your inquiries and send us a list of 
equipment you may have for disposal. 


PENN ELECTRICAL ENGINEERING CO. 


531 ASH STREET Phone 8175 - 8176 - 8177 SCRANTON, PENNA. 









































Mid-December, 1937 


Power 








TURBO GENERATOR 


SETS 
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MOTORS 


M. G. SETS 


GENERATORS 
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eS 
ENGINE GENERATOR 
SETS 


& 
PLATERS 


& 
WELDERS 


a 
COMPRESSORS 








H.P. 
1—1000 
1— 800 
1— 750 
1— 550 
1— 500 
1— 500 
1— 400 
1— 375 
1— 350 
1— 350 
1— 315 
1— 300 
1— 300 
1— 300 
2— 300 
1— 250 
1— 250 
1— 250 
1— 225 
1— 200 
2— 200 
1— 200 
2— 200 
1— 200 
1— 200 
2— 200 
2— 200 
1— 200 
2— 200 
1— 195 
1— 150 
1— 150 
1— 150 
1— 150 
1— 150 
1— 150 
1— 150 
2— 150 
2— 150 
1— 125 
1— 100 
1— 100 
1— 100 
1— 100 
1— 100 
2— 100 
1— 100 
1— 100 
1— 100 
KV 
1— 750 
1— 500 
1— 500 
1— 375 
1— 375 
1— 300 
1— 200 
1— 175 
1— 150 
1— 92 


A.C. MOTORS 
3 phase—60 cycle 


Make 


Crocker Wheeler 


Electric Machinery 


Allis Chalmers 
General Electric 


Electric Machinery 
Crocker Wheeler 


General Electric 
General Electric 
General Electric 
General Electric 
General Electric 
Westinghouse 

Westinghouse 


General Electric (Vert.) 


General Electric 
General Electric 


Fairbanks Morse 


Westinghouse 
Burke 

Allis Chalmers 
Westinghouse 
Genera! Electric 
General Electric 
General Electric 
Westinghouse 
General Electric 
Siemers 
Westinghouse 
Allis Chalmers 
General Electric 
Westinghouse 
Allis Chalmers 
General Electric 
Burke 

General Electric 
General Electric 
Westinghouse 
General Electric 
General Electric 
General Electric 
Westinghouse 


General Electric (Vert.) 
Crocker Wheeler 


Lincoln 
Allis Chalmers 


General Electric 


Type 
Synchronous 
Slip Ring 
Synchronous 
Synchronous 
Synchronous 
Slip Ring 
Slip Ring 
Synchronous 
Slip Ring 
Synchronous 
Synchronous 
Slip Ring 
Slip Ring 
Slip Ring 
Slip Ring 
Slip Ring 
Slip Ring 
Slip Ring 
Synchronous 
Slip Ring 
Squirrel Cage 
Slip Ring 
Slip Ring 
Slip Ring 
Synchronous 
Slip Ring 
— ores 
Slip 
ey Tage 
Slip Ring 
Slip Ring 
Squirrel Cage 
Slip Ring 
Squirrel Cage 
Squirrel Cage 
Slip Ring 
Synchronous 
Squirrel Cage 
Synchronous 
Slip Ring 
Squirrel Cage 
Slip Ring 
Synchronous 
Squirrel Cage 
Slip Ring 
Slip Ring 
Squirrel Cage 
Slip Ring 
Slip Ring 


A.C. GENERATORS 
3 phase—60 cycle 


A Make 
Crocker Wheeler 
Electric Machinery 
ea 
Electric Machinery 


General Electric 
General Electric 
General Electric 
Westinghouse 

General Electric 
General Electric 


Type 


ATB 
ATB 
ATB 


360 





¢ 


D.C. MOTORS 


HP. Make Volts RPM 
1—1000 Elliott 230 - 
— 325 Westinghouse 230 525 
1— 200 General Electric 230 1200 
1— 175 General Electric 230 860/1050 
1— 150 General Electric 230 800/1000 
1— 130 General Electric 230 720 
I— 125 Chandeysson 230 1050/1250 
2— 125 General Electric 230 850/1050 
1— 125 Allis Chalmers 230 300/360 
1— 125 General Electric 230 4 
1— 115 General Electric 115 850 
2— 112 Westinghouse 230 1750 


MOTOR GENERATOR SETS 


3 phase—60 cycle—A.C. Motors 


2—1000 KW Westinghouse 600 volts 

2— 750 KW Westinghouse 120/180 Volts DC 

1— 600 KW Allis Chalmers 250 volts DC 

1— 500 KW General Electric 600 Volts DC 

1— 300 KW Allis Chalmers 250 Volts DC 

1— 300 KW Allis Chalmers 600 Volts DC 

1— 150 KW General Electric 250 Volts DC 

1— 100 KW General Electric 250 Volts DC 

1— 100 KW Allis Chalmers 120 Volts DC 

1— 100 KW General Electric 125 Volts DC, with 3 
Phase, 40 Cycle Synchronous Motor Drive 

1— 75 KW General Electric 125 Volts DC 

1— 50 KW Crocker Wheeler 125 Volts DC 


ROTARY CONVERTERS 


2—300 KW General Electric 1200 RPM, 60 Cycle to 
600 Volts DC 

8—250 KW Allis Chalmers, 
500 Volts DC 


FREQUENCY CHANGERS 


1—2500 hg Westinghouse, 25/60 or 60/25 Cycles, 
300 RP. 

1—1000 KVA Allis Chalmers, 
RPM 

2—500 KVA _ Westinghouse, 
RPM 


500 RPM, 25 Cycle to 


25/62%4 Cycles, 375 
25/62% Cycles, 750 


1—450 KVA General Electric, 25/62% Cycles, 750 
RPM 

1—150 KW General Electric 60/100 Cycles 

1—100 KVA Westinghouse 60/180 Cycles 

1—90 KW General Electric Adjustable Frequency 
Set, 60/120 Cycles, or 75 KW, 60/100 Cycles or 
68 KW, 60/90 Cycles or 60 KW, 60/80 Cycles 
with 4-speed motor drive 


PLATING GENERATOR SETS 


1—4000/2000 Amp, Hansen Van Winkle, 9/18 Volts 
1—4000/2000 Amp. Burke, 6/12 Volts 

—3500/1750 Amp. Bogue, 8/16 Volts 

1—1350 Amp. Rochester, 74% Volts 





AIR COMPRESSORS 


—2600 CFM Sullivan Direct Driven by 450 HP 
Synchronous Motor 

1—1220 CFM Bury, 30 Ib. Pressure, belt driven 

1—1100 CFM Bury, two stage, belt driven 

—1000 CFM Laidlaw Worthington Steam Driven 

1—870 CFM Gardner Denver Two Stage, Direct 
Driven by 150 HP Synchronous Motor. New in 
November 1935. 

3—382 CFM Chicago Pneumatic Two Stage Air- 
Cooled, 870 RPM, each — Driven by 75 HP 
Slip Ring Motor. New in 193 : 

1—340 CFM Sullivan Two Stage, Belt Driven 


A.C. TURBO SETS 
Condensing—3 phase—60 cycle 


—5000 KVA Westinghouse 
1—5000 KVA General Electric 
1—2500 KVA General Electric—Extraction 
2—1250 KVA Westinghouse 
1—1250 KVA General Electric—Mixed Pressure 
2— 937 KVA Allis Chalmers 
1— 625 KVA Westinghouse 
1— 375 KVA Allis Chalmers 
1— 312 KVA Kerr—Mixed Pressure 
1— 125 KVA General Electric 
1— 35 KVA DeLaval 


Non-Condensing—3 phase—60 cycle 


2—937 KVA General Electric 
1—312 KVA Kerr 

1—250 KVA General Electric 
1—125 KVA Westinghouse 


230 Volt Direct Current 


1—1000 KW Westinghouse—Condensing 
1— 300 KW General Electric—Non Condensing 


A.C. STEAM ENGINE SETS 
3 phase—60 cycle 


1—750 KVA Nordberg Uniflow 
1—675 KVA Chuse 4-Valve 

1—400 KVA Filer & Stowell 4-Valve 
1—200 KVA Murray 4-Valve 

1—150 KVA Skinner Counterflow 
1—112 KVA Ames Uniflow 

1—100 KVA Murray 4-Valve 

1— 85 KVA Ames Uniflow 


D.C. STEAM ENGINE SETS 


1—200 KW Murray Uniflow 250 Volts 
1—100 KW Erie Ball 4-Valve 250 Volts 
1— 75 KW Ames 250 Volt 


MISCELLANEOUS 


1—12,800 GPM. Allis Chalmers, 70’ Head, Motor 
Driven Pump 

1—1500 GPM Pumping Engine, with Water Works 
Type Surface Condenser 

1—4000 Sq. Ft. Surface Condenser 

1—1000 GPM Fire Pump, Motor or Turbine Driven 

1—125 KVA Oil Engine Generator Set 

1—600 GPM Ingersoll Rand, 500’ 
Driven Pump. 


Head, Motor 





Sf 

















CHICAGO ELECTRIC COMPANY e 


1320 West 22nd Street, Chicago, Ill. 


OVER QUARTER CENTURY SATISFACTORY SERVICE 


Canal 2900 


























180 SEARCHLIGHT SECTION Mid-December, — 
BUY NOW FOR FUTURE SAVINGS 


THIS EQUIPMENT IS PRICED RIGHT—IS RIGHT—SAVE ON THE FIRST COST—SAVE FOR THE FUTURE 



































MOTORS K “ Ag oO It D.C 
750 KW enerator 2 volts .C. con- 
60 CYCLE MOTORS SQUIRREL CAGE T R A N N) F 1 R M E R nected to 1100 H.P. 25 cycle, 3 phase, 

Amt HP Make Volts Speed 2200 volt motor complete. 

8— West. 

2 25 West. 440 PUMP & MOTOR 
1— 25 Cr. Wh. 440 Janesville 18” Double Suction Centrifugal 
2— 25 G.E. KT536 440 Pump Capacity 6,950 GPM against 106 
2— 30 West. CS 440 Head, direct connected to 250 H.P. G.E. 
2— 50 G.E. 440 motor 25/3/440/750 Synchronous complete. 
1— 50 G.E. KT542 440 DIRECT CURRENT MOTORS 
7— 60 G.E, 440 Hundreds of D.C. Motors 115 and 230 volts. 
9— 75 G.E. 440 Write for complete list. 

5— 75 G.E. 44 aa 

7—100 GE. 440 ROTARY CONVERTERS 
1—100 F. Morse 2200 150 KW Westinghouse 60 cycle to 115/230 
1— 50 West. CS 2200 volts meee transformers. AC. and 

D.C. panels. 
60 CYCLE MOTORS SLIPRING 200 KW Wastiiows, 25 cycle to we 

Amt HP Make Volts Speed volts D.C. transformers. A.C. an 
6— 30 West. Cw 440 20|/§ PECIT ALIS TS8 D.C. panels. 

2— 50 West. C 440 1200 gaa EER SRNR 
1— 75 Allis Ch. ANY 440 1200 PLATING GENERATORS 
2— 82 G.E. 440 450 A RECENT SHIPMENT 2—2500 amp. 15 volt Jantz & Leist with 

25 CYCLE MOTORS SQUIRREL CAGE ee v- exciters and_panels. 

Amt HP Make Volts Speed TRANSFORMERS WELDERS 
2— 50 G.E. 200 750 e 300 Amp. U.S.L. 25 cycle motor drive 
2— 75 G.E 2200 500 1— 50 KVA GE H 4600/115/230 200 poy Lincoln 25 cycle motor drive 
2— 50 G.E. 440 750 4— 100 KVA GE H 4400/220/440 300 Amp. motor drive 
4— 50 GE. 440 500 1— 150 KVA GE 2300/115/230 : al 2) 

5— 75 G.E. 440 750 3— 200 KVA GE H 12000/220/440 WANTED TO BUY 
2—100 G.E. 2200 750| 3— 200 KVA GE 11000/220/440 200 KW Synchronous M G Set 115/230 V. 
1—200 G.E. 2200 750 3—1667 KVA wNe0 CYCLE, D.C. 440/60/3 
1—200 G.E. 440 . 750 9 50 KVA Gen. Elect. 440/22 300 KW <a la M G Set 250 V. 
3K lpia 9 
ali = MOTORS aanes bins s— 3 EVA oa #360/4000/200/460 won ie 
3— 75 KVA Kuhl. 4 : 

Amt HP Make Volts Speed 1— 125 KVA Pittsbg 2300/115/230 We buy complete power plants for cash 
4— 15 West. 440 500 3— 250 KVA Gen. Elect. 2300/230/460 We have just purchased and have in transit 3 car- 
3— 20 West. 440 500 3— 625 KVA West. 13200/2300 loads of Transformers and Motors all modern equip- 
1— 25 G.E. 2200 750 4—1667 KVA Pittsbg 22000/2200 ment, many items are new in original crates. 
1— 30 West. 2200 750 Westinghouse Rotary Converter 200 KW ; ; i i 
2— 50 G.E. 440 750 250 volts, direct current, 800 amps. com- A Firm Built on a cheat of Fair Dealing 
1— 75 G.E. 440 750 plete with two 100 KVA 25 cycle, trans- Send for Complete List of Transformers 
1—100 G.E. 440 750 formers and necessary panels We have a complete stock of 10,000 Motors 

ABOVE IS ONLY A PARTIAL LIST WE OFFER TIME PAYMENT SALES 


WRITE, WIRE OR PHONE YOUR INQUIRIES 


ERIE ELECTRIC MOTOR REPAIR ix. 


112-124 CHURCH ST. Phone Cleveland 4758 Night—Call PA 4274 BUFFALO, N. Y. 





















WE OFFER 
FOR SALE 


MERCURY ARC RECTIFIERS 


Automatic and Manually operated. 1200 KW Brown Boveri 
complete units. For immediate shipment. Attractively priced. 


WE BUY 
* 


POWER PLANTS in 
their entirety or individual 




























units. Highest prices paid TURBO-GENERATOR MOTOR-GENERATOR 

: : UNITS: SETS: 
for desirable equipment. 60 cycle-3600 r.p.m. 200 K.W. to 1000 K.W. 
Let our expert engineers 1500 KW. ENGINE-GENERATOR 
inspect your plant and sub- 2500 K.W. <a pg Ridgeway units 



















° vos ROTARY CONVERTERS: 250 volts D.C. 
mit our best proposition. G.E. and West. 25 and 60 2-200 K.W. G.E. Genera- 
: cycle modern  interpole tors, 3 ph. 60 cy. 200 
machines. r.p.m, 2300 volts with 
300 K.W. engines. 
500 K.W. 
i. eo SURFACE CONDENSERS: 
2000 K.W. 1000 sq. ft. to 5000 sq. ft. 
3000 K.W. 
TRANSFORMERS: RAILS: 
All capacities—outdoor Various | sizes. Complete 









type. with bars, 









Full and complete details at unusually attractive 
prices, for quick disposition will be forwarded 
upon request. 


H. E. SALZBERG CO. wc. 


11 PARK PLACE, N. Y. C.. Tel. REctor 2-1890-1-2-3 
Established 1898 




















Mid-December, 1937 


Power 





IGHT SECTION 











MOTOR GENERATOR SETS 
1—200- kw., 600-V., bg ee ea. 


200-kw., Vv: 5 y 
stinghouse “synchronous. 
} Synchronous. 
1 w., 1%-V., G.E. Sq. Cage. 
25-V., G.E. Synchronous, 

250: ghouse Synchronous. 
75-kw., 125-V., Crocker- Wheeler, 

. og gee 
Vee ey Sa. Cage. 


























TTT I 
wena 
8 
3 
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NEW YORK LINE LONGACRE 5-3227 


Synchronous. 


J. L. HEMPHILL & CO., INC. 80! 








SPECIALS 
1—500 H.P., link belt, silent chain 
drive, pinion 23 teeth, gear 50 
teeth, 8’ centers. 


Electric synchronous motor. 








THE FINEST REBUILT EQUIPMENT MONEY CAN BUY 


Ready For Immediate Shipment 
Teletype Designation Union City, N. J. 1750 


CHICAGO REP. HOWARD B. JOHNSON, 53 W. JACKSON BLVD. 

1—100-hp., 950 r.p.m., G. 
1—100-hp., 900 r.p.m., G.E 
1— 60-hp., 1050 r.p.m., G. 


D.C. 
1—100-kw., 750 r.p.m., 125-V., G.E. 
1—100-kw., 600 r.p.m., 
2— 75-kw., 120 0 r.p.m., 
1— 75-kw., 550 r.p.m., ’50- We 


No. 


. R.P.M. Type 
1 50-kw “kw, 2 0 -V.GE, Sa Care. 1—75 KW, 220/440 volt, Vertical 1 §00 aso 2200/4000 GE a Re. 
W., ba yncnronous. En M4 je Syn, 
30-kw., 125-V., rairbankse Morse, Sq. Cage, gine Generator Set. 2 200 514 220/440/4000 GE. Syn. 
25-kw., 125-¥.. Allis-Chalmers, ‘Sq. Cage. 1—200 H.P., Westinghouse, type (io = cause ee Re. 
ae a eT ee ine wt. SK, 500 RPM, 550 volt motor. 1 400 514 440 © GEL Sa. Ce. 
on a H.P., G. E., 440 volt, 250 : 1 4 pA c= Se. } 
RBINES iPM, 25 cycle, slip ring motor. 1 150 1160 440 WwW 
—509 kw., General Electric, 3 phase, 60 cycle, - tesa Benen g 1 150 1730 2200 Or se a 
volt bleeder. 4—21-kva., G.E., 440/110-V. 440 G.E. Sl. Rg. 
ae 2-20-kva., Westinghouse, 440/220/110-V. 2 io io “© Qe st he 
1—40' 00-kw., General Electric, non-condensing. = 1 100 600 220 G E 4 
1156 xa “Wes stinghouse, _ion- condensing. i “~~ ; Westinghouse Air Cooled, 220/440/220/ 1 100 ; 450 $* Rg. 
— nghouse, volt, P A act " 440 G.E. Sl. R 
qyele bon-condensing. 1—10-kva., G.E., 440/220/110-V. 1 79 1160 440 G.E. Sl. Rs 
— ie ‘ = Chalmers-Kerr, 3 phase, 60 oe a ae — 3 = = 2200 G.E. Sa. Cg. 
e, vol: -kva., r.p.m., -V., G.E. Syn. 4150 Elec, 3 
1—50-kw. ., 125-V., G.E.-Kerr Turbine Pump, Condenser. 2 75 720 220 G.E. _ _ 
3500 gal. per min., 135 ft. head. 1—600-kva., 900 RPM, General Electric, 2300 1 75 600 220 West. SL Rg. 
7 . ‘a = 1 ee condens: Baer 40 ats, 450 1 75 514 220 G.E. Sa. Cg. 
estinghouse, vo. o0 T.p.m, 
TRANSFORMED: 1—400-kva., Westinghouse, 220/440 volt. 400 rpm. uae sy -Siteaaladeaas — 
3—500-kva., Maloney, 4600/2300-460/230 volts. 1—375-kw., Westinghouse, 2300 volt, 240 rpm. 
1—400-kva., G.E. 2400/240-480 volts. 200-kva., 720 r.p.m., 220-V., G. 200 216/500 
3—300-kva., 3-ph., Pittsburgh, 4800/2400/240/ 150-kva,. 500 r. = m.. 2300-V., 25-cy., G.E. 125 475/950 Westinghouse 
120-V. 150-kw., 450 r.p.m., 220-V., Westinghouse. 470/940 G.E. 
4—300-kva., Pittsburgh. 4600/115/230 volts. 100-kw., 900 r.p.m., 220-V.. G. 75 235/950 Burke 
3—250-kva., General Electric, 2300/480 volt. 75-kva., 300 t.p.m., 2400-V., Westinghouse. 60 600/1200 G.E. 
4—200-kva., Pittsburgh, ee, volts. 75-kva., 1200 r.p.m., 2300- Vv: G.E, 50 400/1200 G.E, 
9—150-kva., Westinghouse, 2300/230/115-V. 50-kw., 300 r.p.m., 2300-V., G.E. 35 500/1500 G.E. 
38— 75-kva., G.E., a volts, 42-kva., 1200 r.p.m., 2400-V., Elec. Machy. > 500/1250 G.E. 
1 Site hve Gi MS Prot a 2—1%4-kw., 1800 r.p.m., 240 V., GE 30 728/900 Cr Wheeler 
5—25-kva., Westinghouse Air Cooled, 440/220/ D.C. MOTORS—230 Volts 20 750/1500 G.E. 
220/110 V 1—750-hp., 600 r.p.m., Allis Chalmers. 20 375/1500 West. 
1—25-kva., G.E., 440/110 1—240-hp., 55@ r.p.m., G.E. 20 400/1200 G.E. 
1—25-kva., American, 220)420/110- Vv. 1—215-hp., 750 r.p.m., G.E. 4— 20 300/1200 ¢ * 
1—25-kva., G.E., 220/220/110-V. 1—125 hp., 850 r.p.m., G.E. 3— 15 300/1200 


Williams St. No. Bergen, N. J. 


.E. 


.E. 


GENERATORS 


125/250-V., G.E. 
125- VG. Crocker Wheeler. 


tag — 60 CYCLES 


0 





N. J. TEL. PALISADE €-2000 












































BOILERS 


boiler 


boilers, 
Westinghouse stokers 


1—650 HP 300 lb. pressure B&W 


2—250 HP Kroschelle Heine type 
200 lb. pressure, 


with 


TURBINES 
2—500 KW, 3 phase, 60 cycle 
Westinghouse noncondensing 
turbines 


1—2000 KW Westinghouse con- 
densing turbine complete. Jet 


GENERATOR SETS 


1—500 KW Ames vertical uniflow 
engine, 3-60-2300 volts 

2—380 KW 
gine AC 


Skinner uniflow' en- 








4—684 HP Edge Moor boilers, 200 
lb. pressure 

3—72x18’ HRT boilers, 
pressure, complete 
without stokers 

5—823 HP Stirling water tube 
boilers with Westinghouse 
stokers, 160 lb. pressure, new, 
never fired 

2—275 HP Bigelow Hornsby semi- 
vertical water tube boilers, 225 
lb. pressure, with Riley stokers 


150 Ib. 
with or 


condenser 


1—1250 KW General Electric ex- 
traction turbine, complete, sur- 
face condenser, all auxiliaries 

1—750 KW Allis-Chalmers 3-60- 
2300 volts condensing turbine 


1—5000 KW Westinghouse con- 
densing turbine, surface con- 
denser, complete 


1—200 KW Kerr non-condensing 


1—300 KW Chuse Corliss engine, 
3-60-2300 volts 


1—150 KW Skinner counterflow, 3- 
60-220 volts 


1—100 KW Skinner counterflow, 3- 
60-220 volts 


1—100 KW Skinner counterflow, 3- 
60-600 volts 


2— 75 KW Skinner counterflow, 
3-60-2300 volts 





{ 
. turbine, 3 phase 60 cycle any : 
| 2—250 HP Ames locomotive boil- . oa ‘ 1—Nordberg uniflow engine direct 
| ers, 150 1b, pressure, ASME er eee connected to 200 KW 3-60-480 
pao » Pp volts generator, complete 


—25 i " ; 
| 1—3000 HBP- Hoppes_ horizontal 1 Rigg Poe F eo tur 1—22x28 Chuse non-releasing Cor- 


open type feed water heater, liss engine; direct connected 
entirely overhauled and guar- to a 300 KW, 3-60-2300 volt 
| anteed AIR COMPRESSOR SONGEStOE 
1—14x14x10 Sullivan angle com- 
OIL ENGINES pound air compressor, 900 cu, GENERATOR 
2—100 HP Fairbanks Morse, type ft., 55 lbs. pressure; direct con- 
Y, style V, oil engines; direct nected to a 120 HP vertical 1—160 KW Crocker-Wheeler 250 
| connected to 65 KW 250 volt Fairbanks Morse full Diesel oil volt DC generator, 257 RPM, 
| 


DC generators, panel boards engine, only used 6 months with syitchboard panel 


The above is only a partial list. List your equipment with us. 


FLETCHER SALES COMPANY 


835-130 E. Washington Building 














Indianapolis, Indiana 























































































































182 Mid-December, 1937 
Power 
SLIP RING MOTORS, 3-PH., 60-CY. A. C. GENERATORS SQUIRREL CAGE MOTORS 
HP Vv Mak eed 1—312 KVA 900 r.p.m., 2300 V., Westghse. AP Volta Make Tupe Speed 
ye — 5p 1—2295 kva., 600 r.p.m., 2200-240-480-V.. G.E. =30 550 — a “ 
300 2200-440-220 G.E. 1200 1—225 kva.. 900 r.p.m., 2300-550 V., G.E. 200 550-440-220 GE. IK 600 
250 440-220 G.E. 450 1—187 KVA 900 r. p.m., 2200-550 V., Westghse. 150 2200- 440- 220  Whse. cs 606 
0 440-220 G.E. 600 1—150 kva., 900 r.p.m., 2300-550-V., G.E. 150 440-2 GE ik 720 
200 200-440-220 G.E. 600 1—112% kva., 1200 r.p.m., 2200-240-480-V., G.E. 150 440-220 GE KT 900 
150 2200-440 Whse. 1800 1—112% kva.. 900 r.p.m., 480-240-V.. G.E. 100 440-220 GE 1K 800 
150 2200-220-440-550 G.E. 1—62% kva., 600 r.p.m., 2300-240-480-V., G.E. 100 2900-550 GE. ik 1800 | 
100 2200-440-220 Westghse. 1200 1—60 kva., 1200 r.p.m., 240-480 V., Fair. -Morse. 100 3900-550 GE. KT 900 | 
100 2200-220-440-550 G.E. 720 1—56 kva., 1200 r.p.m., 2200-240-480-V., G.E. 75 290-440 GE. KT 900 | 
100 100-2 G.E. = 1—37% kva., 1200 r.p.m., 2200-240-480-V., G.E. 60 220-440 G.E. KT $00 | 
75 440-220 G.E. 12 1—15 kva., 1200 r.p.m., 240-480, G.E. 50 990-440 GE. KT 9nn 
60 0-220 G.E. 1200 40 220-440 GE KT 900 
hy 22h 4in-220 Ty “a TRANSFORMERS—60 CYCLE si _ 
3—1067 kva., G.E., type H-D,, 66000-22000/11000. “ D.©. GENERATORS 
SYNCHRONOUS MOTORS 3—1500 kva., G.E.. type H-D. 22000-23 0 Y. . 125 RC G.E. 1150 33 
3-PH., 60-CY. 3—333 kva., Westghse., 13,200/26400- 330/460, 4 Fr RC G.E. 1100 H 
5-PH., 60- 4—200 kva., Pittsburgh, type OISC, 13200-460. 50 5 RC G.E. 7568 
00 2300 on. Mchy. 1800 3-150 kva., G.E., type H-KD. 4000.230/460. 125 cD G.E. 1150 fz 
240 2300-550 i va., G. ype H-K - 4 "3 
240 200-440-220 = 4 3—100 kva., G.E., type H-KR_6600/13200-2300. MOTOR GENERATOR SETS “= 
200 440-220 GE 720 3—100 kva., Westinghouse, 13200-115/230. \—200 kw., 250 V., 1200 r.p.m., Electric Ma- [# 
160 2900-550 GE ° 3—100 kva.. Pittsburgh 2400-240. chinery, connected to 233 kva., 2300/4000 V., ‘= 
5 .E. 90 3—7 kva., E., ¢ pe H-KS 2300-115/230 60 cy., synchronous motor. fs 
120 440-220 G.E. 900 3—50 kva., G.E. type H-K 2400-240/480 1—75 kw., 125 V., 1200 r.p.m., G.E hE 
120 2200-440-220 G.E. 1200 3—50 kva.., ’ Pittsburgh, .13800-120/240, connected to type ATI, 115 H.P., iio0 450/580 
60 2200-440-220 G.E. 1200 9—25 kva., G.E., type H-KR 11500-230/460. V., 60 cycle, syn. motor. 
J = e i LD 
2 ‘. 6 “ver- erere ° 








Engine & Turbine Units 
(Alternating Current) 
Make 
3150 G.E.—Bleeder Turbine 
1250 G.E.—G.E. Turbine 





750 G.E.—Ames Uniflow 

750 G.E.—Nordberg Uniflow 
750 G.E.—Non. Con.; Turbine 
625 G.E.—Nordberg Uniflow 
500 G.E.—Erie Ball 4 V. 

450 G.E.—Skinner Unifiow 
375 C.W.—Terry Turbine 

250 G.E.—Non. Con.; Turbine 
165 Wehse.—Harrisburg 

150 Wehse.—Erie Ball 4 V. 
125 Burke-Ames 

125 G.E.—G.E. Turbine 





125 G.E.—Skinner Unifliow 
“ G.E.—De_ Laval Turbine 
G.E.—Ridgeway 








600 KW G.E. 3-60-440 V. 
Alternator with Ames Uni- 
flow Engine. 


TURBINE UNIT 


375 KVA, Allis-Chal. Alternator with Elli- 
ott 7 stage Turbine, Exciter, Switchboard 
and Wheeler Surface Condenser. Installed 
**1928.” ae ney like new 

250 Volt, 3 Wire Unit 
200 KW Ridgway- -Ridgway 4 V. Engine 


POWER PLANT EQUIPMENT CO., INC., 39-41 Cortlandt Street, New York City, N. Y. 





Engine & Turbine Units 


(Direct Current) 
KW Make Volts 
500 G.E.—Skinner Uniflow 250 
300 G.E.—Turbine 125 
250 G.E.—Erie Ball 4 V. 250 
200 Wehse. Turbine 125 
200 -Weghse.—Murray Uniflow 250 
200 Rdgw.-Rdgw. 4 V. 250 
150 C.W.—Erie Ball 4 V. 250 
150 C.W.—Erie Ball 4 V. 125 
100 G.E.—Skinner Uniflow 250 
BOILERS 
2—600 HP B. & W., 200 lbs. ASME 
1—413 HP. Wickes, 200 lbs. ASME 


2—300 HP. B. & W., 200 lbs. ASME 








Crane Rejuvenation! 


Cranes are very important. 


Modernize with HIGH GRADE NEW 
Motors and Controls (in original crates) 
At 50 per cent of new prices 


7—20 HP 8—25 HP 9—50 HP 
NEW G. E. MTC 3 ph. 60 cy. MOTORS 


1—15, 9—20, %7—25, 1—40, 
NEW Allen Bradley F2304 contHOLS 


9—50 HP. 7—2 P. 
NEW G. E. CR 9510 Solenoid. BRAKES. 


IRON & STEEL PRODUCTS, INC. 


CHICAGO (Hegewisch Sta.), Ill. SOUth Chgo. $430 
“Anything containing IRON or STEEL” 


POWER PLANT EQUIPMENT 


BOILERS 


For Mass. installation or any Non-Code 
State. 

2—183 H. P. Dillon HRT.—152#. New 
1934, used 1% years with or without 


oil burning equip. 


SYN. CONDENSER 


1—1250 Kva. West. Now 3-60-600 V. 


1—37% K.W. Diesel-Gen. 3-60-220 V. 
We solicit your inquiry for good used equipment of every description 


A. LEE ELLIS CO., U. S. Mchy. Bldg., Boston, Mass. 


The Buyer Must Be Satisfied — Always 


TURBO-GENERATORS 


Capacities ranging from 100 kw. to 7500 
Ww. 


AIR COMPRESSORS 


5 Cu.Ft. Worth Steam Driven 

4 Cu.Ft. I. R. Duplex—25 Ibs. 
Cu.Ft. I. R. Direct Motor Drive 
173 Cu.Ft. Sull. Belt Drive 


7 
7 


23 
17 
31 


as 








GUARANTEED MOTORS 
AT A SAVINGS OF 
50%— 15% 


“Money Returned—If Not Satisfied” 


SQUIRREL CAGE MOTORS— 

. ae. 110/220/440 Volt—!2 H.P. to 
SLIP RING MOTORS— 

60 Cycle, 220/440 Volt—2 H.P. to 150 H.P. 
SINGLE PHASE MOTORS— 

60 Cycle, 110/220 Volt—!4 H.P. to 10 H.P. 
D. C. MOTORS— 

115/230 Volt—l4 H. P. to 40 H.P. 


Also GENERATORS—COMPRESSORS 
PUMPS, ETC. 
DON’T WORRY—WRITE US YOUR 


NEEDS—IF WE DO NOT HAVE 
IT—WE WILL FIND IT. 


We Buy—Sell—Rent—Repair All Types of 
Electric Motors and Equipment 
SIEVERT ELECTRIC CO., INC. 
1351 Bauwans St. CHICAGO, ILL. 











The Pick of Power Equipment 


STEAM POWER PLANT 
2500 KW Capacity-Turbo Generator, 60 cy. 3 ph.-Surface Condenser—Boilers 
and complete modern plant auxiliaries, piping, etc. 


BOILERS 
2—1000 HP Edge Moor, 200# 
2— 590 HP Edge Moor, 240# 
1— 723 HP Stirling, 200# 
2— 229 HP Edge Moor, 225# 


DIESEL OIL ENGINE UNITS 
2— 485 KW Winton, 60 cy. 3 ph. 480 
v. all auxiliaries, two years old. 
1— “gs KW Lomb. Gen Elec., 60 cy., 
3 ph. 


1—2000 KW Turbo Gen. Unit, DeLaval-Crocker Wheeler, 250/125 v. 3 wire, D. C. 
This list carefully selected from standpoint of physical condition and modern design. 
30 Years of National Service 


Brew. Woirman & Co.. Inc. 


50 CHURCH STREET, NEW YORK CITY 





TURBO-GENERATORS—60 cy. 3 ph. 
1—4000 KW G. E. Condensing 
1—3000 KW West. Condensing 
1—2500 KW G. E. Condensing 
1—1500 KW G. E. Extraction 
1—1500 KW West. Non-Cond. 

Press. 450# Exh. 30#—1W# 
1—1000 KW G. E. Non-Cond. 
1— 500 KW West. Non-Cond. 
1— 300 KW West. Non-Cond. 
1— 300 KW Allis Non-Cond. 
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THE FRED W. KIEMLE CO. og 


hore 
f 





33 North Supebior Street 
Toledo, Ohio 





183 





1346 University Avenue 


Rochester, N. Y. 





60 Cycle—3 Phase—Slip Ring Motors 


60 Cycle—3 Phase—Alternators 








25 Cycle—3 Phase—Slip Ring Motors 


HP Make »Voltage Speed HP Make Voltage Speed HP Make Voltage Some 
75 Gen. Electric 440 1200 15  KVA_ Gen. Elec. 220 1200 100 Wagner 440 Tot 
100 Westinghouse 550 690 40  KVA Ridgeway 440 1200 100 Gen. Elec. oat? 350 
150 Westinghouse 440 514 90 KVA Lincoln 220 1200 150 Gen, Elec. 2200 500 
150 Westinghouse 550 580 99 KVA *F. & M. 220 1200 150 Gen. Elec. 440 500 
150 Westinghouse 440 690 100 KVA _— Gen. Elec. 240 900 200 Westinghouse 440 oan 
150 Westinghouse 440 600 150 KVA__ Gen. Elec. 240 720 200 Westinghouse 440 75 
175 Ideal 2200 1750 200 KVA Allis, Chal. 240 900 Ang = ro 
a G = Phase—Synchronous Motors 250 KVA_ Allis. Chal. — 2200 600 350 Gen. Elec. — 220 375 
50 aie” ™ oe tase 25 Cycle—3 Phase—Alternators 450 Westinghouse 440 365 
125 Westinghouse 4000 1800 120 KVA _— Gen. Elec. 2200 750 25 Cycle—3 Phese—Se, fase Motors 
125 Fairbanks-Morse 220 1200 150 KVA Westghse. 440 500 100 Allis Chal. 480 
200 Gen. Electric 240 720 150 KVA Elec. Mchy. 440 750 100 Westinghouse 440 480 
xen. Elec. 22 73 
~ 00 Tee Chal edie aad Motors i Direct Current Generators 125 Allis Chal. 440 480 
r o 7 
100. Allis Chalm. 440 690 75 KW _ Gen. Elec. 250 300 200 Allis on 440 480 
100 Westinghouse 440 690 = = fe ioe pe 250 Allis Chal. 440 480 
100 Gen. Electric 440 450 5 miei en. Elec. 125-25 - 300 Westinghouse 440 720 
150 Patinkonn aa 4 25 and 60 Cycle MG Sets 350 Allis Chal. 440 480 
200 Allis Chal. 2200. 1160 35 KW Gen. Elec. DC Generator, 125 Volts Conn. ' D.C, Motors 
200 Gen. Electric 4100 600 to 50 HP 220 V., 60 cy., 1500 RPM motor. 40 Gen. Elec. 230 860 
200 Westinghouse 2200 600 75 KW Gen. Elec. DC Generator, 125 Volts, Conn. = a — pons 
200 Gen. Electric 440 495 to 100 HP SC 220 V., 60 cy. 750. . a 330 700/1000 
250 Gen. Electric 2300 400 100 KW Gen, Elec. DC Generator, 125 V., Conn, to 50 GE. Sprague 230 650/1000 
60 Cycle—2 Phase—Sq., Cage Motors 150 HP SC Motor, 220 V., 25 cy., 500. 60 .E. Sprague 230 ~ "600 
112 Westinghouse 695 100 KW Gen. Elec, DC Generator, 125 Volts Conn. 60 Jen. Elec 230 650 
150 Burke * 900 to 150 HP SC Motor, 220 V., 60 cy., 600 Speed. 85 Gen. Elec. 230 860 
150 Westinghouse 440 695 150 KW West. DC Generator, 275 Volts Conn. to 225 100 Northwestern 230 1750 
150 Westinghouse 2200 720 HP Syn. 60 cy., 440 V., 900 ‘ose. 100 Reliance 230 1100 





OVER 10,000 ITEMS IN STOCK FOR IMMEDIATE DELIVERY — ROCHESTER, N. Y., OR TOLEDO, 
OHIO, SHIPMENT. REBUILT EQUIPMENT SOLD WITH STANDARD NEW GUARANTEE. WE BUY 
USED EQUIPMENT, 25 AND 60 CY. SEND US YOUR OFFERINGS. 








Standard Power Plant Equipment 





Specially Priced for quick sale 
BOILERS 


3—200 H.P. H.R.T. 150 lbs. | 1—110 H.P. Economic 125 Ibs. 

3—150 H.P. H.R.T. 150 lbs. | 1—100 H.P. Economic 100 Ibs. 

1—125 H.P. H.R.T. 125 lbs. | i— 80 H.P. Vertical 114 Ibs. 

i—100 H.P. H.R.T. 150 lbs. | 1— 70 H.P. Vertical 100 Ibs. 
1— 50 H.P. Vertical 125 Ibs. 


Also other sizes, including Heating Boilers. Over 70 in stock. Also 
large stock of compressors, pumps, motors, tanks, etc. 


M. J [JUNT’S 
SONS 


1600 N. DELAWARE AVE., PHILADELPHIA, PA. 





WHATEVER YOU WANT—TRY US! 


1000 KW 2300 V. 250# Turbo. Bleeds 25#. 

2—1000 KW 4800/2300 V Turbos. 225#. 

200 KW Murray Uniflow, 125/250 Volt D.C. 
100/15 50 KW 3/60/220 V. Steam Engine Units. 
7500 HP Cochrane Feed Water Heater. 

200 HP Waukesha 6 cylinder Gasoline Engines. 
210 HP 3/60/440 V Modern Fairbanks Diesel. 
2—100 HP 75 KVA Fairbanks Type Y Engines. 
150 HP Fairbanks Tvpe Y Semi Diesel Engine. 
25 HP to 1250 HP Diesels. All good makes. 
310 cu. ft. Chic. Pneu, Portable Air Comp. 

#3 Northwest Gasoline Shovel and Crane. 

25 & 30 ton Plymouth Gasoline Locomotives. 
120 ton Fairbanks Railroad Track Scale. 


MISSISSIPPI VALLEY EQUIPMENT CO. 


507 LOCUST ST. ST. LOUIS, MO. 


Also Hoists, Derricks, Rail, Tanks, Steel 
Sheet Piling, Boilers, Motors, Transformers 

















WE WILL SACRIFICE THESE ITEMS FOR IMMEDIATE REMOVAL 
New—200 HP West. Synchronous Motor ft. Compressor. 
3/60/220/1200 100% PF complete. Used—300 Amp _ Lincoln Welder—motor 
Used—1000 Amp. 6 volt Hanson Van 3/60/220 Panel Complete. 


Winkle Plater—motor 3/60/220. Used—600 HP Blake Feed Water Heater— 
Used—14x9x10 Sullivan WJ Duplex 336 cu. excellent condition. 


ELECTRIC MOTORS AND GENERATORS OF ALL DESCRIPTIONS 


MILTON WERBY & CO. 423 Atlantic Ave., Boston, Mass. 








AIR COMPRESSORS 


Ingersoll-Rand Type 10 
22” x16"x13"; 1190 c.f.m. 


Sullivan Type W4J-3 
20”x12"x14"; 1094 c.f.m. 


Chicago Pneumatic Type GCB 
22”x14"x16"; 1055 c.f.m. 


Bury Type BP4H 
157x9x12”: 546 c.f.m. 


Gardner Denver Class HA 
17”x10!/o"x12”"; 870 c.f.m. 


Ingersoll-Rand Type 10 
12”°x7!/2"x12"; 327 c.f.m. 


Pennsylvania Class A 
10x4!/9"x10"; 250 c.fm. at 400 Ib 
pressure. 


LOUIS E. EMERMAN & CO. 


1763 ELSTON AVE. CHICAGO, ILL. 























SEARCHLIGHT SECTION ne 








For Quick SALE 


Rebuilt and Guaranteed! 


2—75 KW G.E. DL comp. Int. motor generators, 
115 H.P. 440/220 volt, 3 ph. 60 cy. to 110 v. 
dc. 1200 RPM. $600 ea. 

1—20 KW. G.E. RC-36 as above. $900. 

1—600 c.f.m. Chi. Pne. 15x9x10 OCB 100#, 2 
stage compressor complete with 100 H.P. motor, 
starter, Oy $2250. 

1—850 ft. XB Ingersoll-Rand with 150 H.P. three 
phase, 60 cycle, 220/440 volt motor. 650. 
1—830 c.f.m. Chi, Pne. Tool Co. OCB 11x10x12 
compressor with 150 H.P. G.E. 3 phos, 60 cy. 

220/440 v. motor and control. $2600. 

1—200 H.P. Allis Chalmers, 900 rpm, 3 phase, 60 
— 220/440 volt, syn. motor, d.c. exciter. 

mplete with starter. $1000. 

1-100" H.P. Allis Chalmers, 1800 rpm. syn. motor 
as above. $600. 

1000 Motors; all sizes—a.c. and d.c., up to 

200 h.p. 

50 complete air compressor units 4 to 850 c.f.m. 

65 motor driven centrifugal pumps from 20 to 
1400 g.p.m. 

80 fans and blowers up to 40,000 c.f.m. 

Complete line of motor control. 


Write us your requirements! 


Electrical Equipment Co. 
359 W. Chicago Av. CHICAGO 








NEW AND USED PIPE 
FOR EVERY PURPOSE 


Large stocks carried everywhere for spot 
shipment. 


JOS. GREENSPON’S SON PIPE CORP. 


National Stock Yards (St. Clair Co.) Il. 








FOR SALE 


Used Electrolytic Hydrogen Cells, 
Pechkranz and Stuart Type 


15 Stuart Cells—Operating range 4,000- 
10,000 amperes, 2.2 volts per cell, 
capacity each 3,570 ecu. ft. Hydrogen 
per day. Gas purity exceeding 99.5% 
He and 99.5% Ox. 

14 Pechkranz Units—Operating range 
5,000-10,000 amperes, 2.2 volts per cell, 
each unit equivalent to 21 tank type 
cells or capacity per unit of 75,000 cu. 
ft. Hydrogen per day. Gas purities 
99.8% He and 98.5% Ox. 


For further information address your 
inquiries to: 
FS-750, Power 
330 West 42nd St., New York City 





1—General Electric, 10,000 KW, 3/60/ 
12,000-v, 200#-500 deg. T.T. Con- 
densing. 

2—Westinghouse, 3,000 KW, 3/60/ 
2,400-v, 200#-500 deg. T.T. Con- 
densing. 

2—Allis-Chalmers, 2,500 KW, 3/60/ 
6,600-v, 250#-500 deg. T.T. Con- 
densing—New. 

1—General Electric, 15-STAGE, 2,000 
KW, 3/60/480-v, 175#, 150 deg 
T.T. Condensing. 

1—Westinghouse, 1,250 KW, 3/60/ 
6,600-v, 200 lbs., Mixed Pressure. 

1—General Electric 1,250 KW, 3/60/ 
480-v, Aut. Extraction, 200#-500, 
15 to 20 lbs. extraction. 


Union Guardian Building 


Turbine-Generators 


3 Phase, 60 Cycle 





Please State Your Electrical—Steam Conditions when Writing or Wiring 


WALTER H. WILMS & COMPANY 


1—General Electric, 1,000 KW, 3/60/ 
2,300-v, 175#, 10# Back Pressure, 


Non-condensing. 


1—Allis-Chalmers, 1,250 KW, 3/60/ 
480-v, 200#-450 deg. F.T.T. Con 
densing. 


1—Allis-Chalmers, 750 KW, 3/60/ 
480-v, 200#-450 deg. T.T. Con- 
densing. Surface Condenser. 


1—General Electric, NEW, 750 KW, 
3/60/2,300-v, 250#-600 deg. F.T.T. 
Mixed Pressure. Condensing. 

1—Westinghouse, 500 KW, 3/60/ 
480-v, 250#-600 deg. T.T. Auto- 
matic Extraction. | Condensing. 
Used 11 days. 


Detroit, Michigan 














STATION M 


_TRANSFORMERS-— 


A Complete Stock. Prompt Shipment. 


3—374 KVA G-E 33000-13200 Volts 
3—50 KVA G-E 33000-2300/4000Y V. 
6—75 KVA G-E 23000-230/460 V. 


We Rewind, Repair and Redesign all Makes and Sizes. 
ALL TRANSFORMERS GUARANTEED FOR ONE YEAR. 


Write for Catalog No. 132-F 
THE ELECTRIC SERVICE CO., INC. 


“AMERICA’S USED TRANSFORMER CLEARING HOUSE” 
SINCE 1912 CINCINNATI, OHIO 











FOR SALE 

1500 GPM PUMPING UNIT 
1500 GPM Laidlaw—Worthington horizon- 
tal compound condensing Corliss type 
Pumping Engine with water works type 
surface condenser. Excellent condition. 
Very economical. Attractive price for 
prompt sale. 

FS-760, Power, 
520 No. Michigan Ave., Chicago, Ill. 








TRANSFORMERS 
Sales and Repair Service on Rewinding and Re- 
built Distribution, Potential, and Current Trans- 
formers; Write for our Transformer Rewinding 
Price Schedule; Satisfaction Guaranteed; NOTE: 
We are in the market to purchase at all times 
transformers of every description, burned out, odd 
voltages, all sizes and types; Send us a list of 
your offerings. 
Fatadsiyhis ‘Sennsteemer Co., Inc. 

253 North Third S Phila., Pa. 


All Motors 220 or 440 Volt 


1—300 HP, 720 RPM, type ATI, GE, with 
direct connected exciter. 

1—150 HP. 900 RPM, synchronous with 
belted exciter. 
150 HP, 1200 RPM, Allis Chalmers 
synchronous, direct connected exciter. 
1—100 HP, 720 RPM, GE synch. & control, 
D.C., exciter. 

6—200 HP, 450 RPM, type LK-17 GE 
motors, 

1—100 HP, 870 RPM, type CW Westing- 
house slip ring with control. 


1 








Complete stock of small AC and DC motors 


A. H. NIMMO ELECTRIC CO. ‘Sorc tie. 


1—75 HP, 900 RPM, Howell slip ring with 
control. 
i Vertical CS Westingheuse, 1200 


M. G. Sets 


1—100 KW, GE, 230 v. DC to 156 HP, 220- 
440 Motor. 

1—50 KW, GE, 230 v. to 75 HP, 220-440 
Motor. 

1—5,000 ampere Hansen VanWinkle, 6 v. 

1—80 HP, 230 volt, 550/1200 RPM, Elec. 
Dy. DC motor. 

6—Sprague dynamometers 350/1750 and 
350/2000 RPM. 








DIRECT CURRENT egy 
62.5 K.W. GE Generator, 230 V, 300 amp, 
500 RPM. 
5 K.W. Triumph Generator, 230 V, DC, 102 amp, 
1080 RPM. 
a E. Imperial Generator 125 V, DC, 200 amp, 
00 RE 
22.5 Kw. "Westinghouse Generator, 125 V, DC. 
180 amp, 750 RPM. 
Columbus Electrical Works Co. 
247-249 North Front St. Columbus, Ohio 


Corliss, Rice and Sargent engines 150 RPM. 


IN OUR WAREHOUSE 











WE BUY AND SELL 


Motors — Generators — Transformers — 
Controls—25 or 60 cy.—All Voltages D.C, 
Our equipment ‘Factory method re-built” 


ELECTRIC EQUIPMENT COMPANY 
Irving S. Norry 
PO Box 5! Main 252-253 Rochester, N. Y. 


145 KW _ 3/60/220 generator, direct connected to 
Ames 17x20 Unaflow. 

156 KVA 3/60/208 Ideal Alternator, 257 RPM for 
direct nye perl to Diesel or Steam Engine. 

75 KW GE 220/11 Maa direct connected to Ideal 
Piston Valve nen 

75 KW, 70 Kw, 90 KVA, 50 KW, 3/60/220 Gener- 
ator dir. con. to Harrisburg Piston-valve engines. 


Spring 7-0415 








FOR IMMEDIATE DISPOSAL BEFORE DISMANTLING 


an up to date DC power plant at bargain prices consisting of: 


Three 150 KW and 1-100 KW Direct Current 240 v. GE generators direct connected to 4 valve 
In perfect condition throughout. 

I—150 KW 240 vo. DC Crocker Wheeler gen. direct connected Harrisburg Fleming 4 valve engine. 
1—200 KW Crocker Wheeler DC gen. to Kerr Turbine; reduction gears, auxiliaries. 


WASHINGTON ELECTRIC CO., INC. 


90 KW, 250 volt, DC Crocker-Wheeler 530 RPM 
belted generator. 

744 KW and 10 KW, 120 volt, DC geenrators, 
American Blower vertical engines. 

30 KW, 250 volt, DC generator, connected to 50 
HP 220 yolt motor. 

200 HP 3 ph 60 cycles Synchronous Motor, shaft, 
outboard bearing, Allen Bradley starter, exciter. 
And others—What are your requirements? 


14 Astor Place, New York City 
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3 PHASE 60 CYCLE 
1500 KW Allis Chalmers condensing, 480-600-2400 volts, 150% 


1500 KW Westinghouse non-condensing turbine only, 150-3004, 600 deg. TT. 
0-304 back pressure 


1250 KW General Electric automatic extraction, 240-480 volts, 150-2004 0-30# 
extraction 


1000 KW Westinghouse condensing, 480-600-2400 volts, 150-2254, 525 deg. 
750 KW Allis Chalmers condensing, 480-600-2400 volts, 150-2004 


500 KW Westinghouse condensing, 240-480-600-2400 volts, 150-2004, 525 deg. 
TT 


300 KW Westinghouse non-condensing, 240-480-600-2400 volts, 100-1254, 0-54 
back pressure 


@ TURBINE GENERATOR UNITS 


ENGINE GENERATOR SETS 


3 PHASE 60 CYCLE 


720 KW General Electric-Hamilton twin Corliss, 2300-600-480-240 volts, 100- 
150#, 0-15 back pressure 


600 KW Electric Machinery—Nordberg uniflow, 240-480-600-2300 volts, 170- 
200%, 0-254 back pressure 


540 KW General Electric-Chuse Corliss, 240-480-2300 volts, 100-1254, 0-64 back 
pressure 


400 KW Allis Chalmers-Harrisburg uniflow, 240-480-600-2300 volts, 140-1604 
0-104 back pressure 


250 KW Allis Chalmers-Nordberg uniflow, 240-480-600-2300 volts, 125-2004, 
0-404 back pressure 


100 KW Westinghouse-Erie Corliss, 240-480-600-2300 volts, 150% 0-54 back 
pressure 


MOTOR GENERATOR SETS 


3 PHASE 60 CYCLE 
600 KW Allis Chalmers synchronous, 250 volts, D.C. 2300 volts A.C. 


100 KW Westinghouse synchronous, 250 volts D.C. 220-440 volts A.C. 


This is a partial list. Send us your inquiries. 






THE NATIONAL POWER MACHINERY CO. 


1921 SCRANTON RD. CLEVELAND, OHIO 


MOTOR GENERATOR SETS 
ROTARY CONVERTERS 


1—300 KW. 250 volt, DC 2200 or 4000 V. 3 ph. 
60 cy. AC G.E. 35% P.F. syn. motor for P.F. 
correction 

1—300 KW. 250 V, DC cp.wd. 1200 rev. Wests. 
Ped. Rotary Converter with 10,000-6900-4000- 
2200 V. Trans. and swhd. 

<W. 250/275 V. DC 1200 rpm. 4000/2200 

Vv. AC Westg. 6 ph. ped. type Rotary Converters 

2—150 KW. 250 V. DC 2200 or 4000 V. 3 ph. 
60 cy. AC Westg. syn. MG sets 

1—150 KW. 250 V. DC 22000 or any lower voltage 
Primary Gen. Elect. syn. converter 

1—100 KW. 250 V. DC 2200 or 440 V. AC Westg. 
Induction MG set 

1—100 KW. 250/275 V. DC 1200 rpm. 2300/4000 
V. AC Westg. 6 ph. ped. type Rotary Converter 


ENGINE GENERATOR SETS 


1—500 KVA 240 V. 3 ph. 60 cy. Gen. Elect. Gen. 
dir. con. to Erie Ball Steam Engine 

1—500 KW. 2300 V. 3 ph. 60 cy. Gen. Eleet. dir. 
con. to 6 cyl. Ingersoll-Rand Oil Eng. 

2—450 KVA 220/440/2200 V. 3 ph. 60 ey. 
Elect. gen. dir. con. to 2 Skinner 
Steam Eng. 

2—275 KW. 2300-550 or 220 V. 3 
Elect. gen. dir. con. to 2 


AND 


Gen. 
Uniflow 


ph. 60 cy. Gen. 
Price-Rathburn Oil 


Eng. 

1—150 KW. 250 V. DC Westg. Gen. dir. con. to 
Erie City Steam Eng. 

1—125 KW. 240 V. DC Allis-Chai. Gen. dir. con. 
to Skinner Steam Eng. 

1—100 KW. 125/250 V. DC 8 wire Westg. Gas 
Eng. gen. set consisting of 2-50 KW. 125 V. 
Gen. and Gas Engines 

1—100 KW. 220 or 440 V. 3 ph. 60 cy. Allis-Chal. 
Kerr NON cond. Turbine Set 

1—75 KW. 250 V. DC Ridgway Gen. dir. con. to 
Ridgway Steam Eng. 

2—50 KW. 125 V. DC Westg. Gen. dir. con. to 
2 Westg. 3 cy. vert. Gas Engines 

1—17 KW. 125 V. DC Northern Gen. dir. con. to 
Russell Steam Eng. 


ATR COMPRESSORS 
1—2210 cu. ft. 100 lb. Chicago Pneu. Steam Dr. 
1—810 cu. ft. 100 lb. Burry 2300 V. syn. motor 
1—534 cu. ft. 100 lb. Ingersoll-Rand 
2—485 cu. ft. 60 lb. Ingersoll-Rand 
1—300 cu. ft. 100 Ib. Ingersoll-Rand 
1—40 cu. ft. 100 Ib. Sullivan 
1—15 cu. ft. 100 lb. Wilson Snyder Steam Drive 


SLIPRING MOTORS 
1—200 HP. 500 rpm. 440-220 V. 3 ph. 60 cy. CW 


Westg. 
1—200 HP. 580 rpm. 2200 V. 3 ph. 60 cy. CW 


Westg. 
1—200 HP. 585 rpm. 220/440 V. 3 ph. 60 cy. G.E. 
complete with starting equipment 


4—500 HP, 435 rpm. 2200 or 4000 V. 3 ph. 80 
cy. G.E. with auto control equipment 
4—700 HP. 393 rpm. 2200 or 4000 V. 3 ph. 60 


ey. G.E. with auto control equipment 
Prompt shipment from Pittsburgh Stock 


All Sizes AC & DC Motors, Generators, 
Pumps, Steam and Gas Eng. 


Send for Complete Stock List 


DUQUESNE ELECTRIC & MFG. CO. 


PITTSBURGH, PA. 











SPECIAL BARGAINS 


2—400 HP. each B & W sstraight 
tube, water tube boilers, built 
for 250 lbs. pressure. 

2—1250 K.W. Westinghouse-Par- 
sons, turbo generator sets, 25 
cycle, 3 phase, 3300 volts, with 
jet condensers. 

Still on Original Foundation. 

Will sell one or more Units at 
Sacrificed Prices. 


THE ACME EQUIPMENT CO., Inc. 


14525 West Chicage Ave., Detroit, Mich. 








\ 











Specials at Special Prices 


1—75 hp. Gen. Elec. 3-60-220/440—1200 speed synchronous motor 
with direct connected exciter—exciter rheostat and starting com- 
pensator and slide base. 

1—100 kw. Westinghouse 3-60-220/440—720 speed alternator—belted 
exciter and exciter rheostat and slide base. 

1—200 kw. Westinghouse 3-60-220/440—600 speed alternator com- 
plete with belted exciter, exciter rheostat, slide rails, for alter- 
nator and exciter. 

1—200 hp. General Electric tvpe ATI-3-60-2200—720 speed complete 
with direct connected exciter. base for motor, rheostat for 
exciter and P.B. tvpe compensator lor motor. 


R. SCHEINERT, 2134-34 E. Susquehanna Ave. 


PHILADELPHIA, PA. 








\ 
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SAVINGS ON 
KNOX RE-BUILT 


AIR COMPRESSORS 


IN (ES Vi OFo baat ob -1-1-fob alk CA Cobar bat t-1-) 


Al! Types and Sizes 


27:0: 6m Sem 56 20). 4m O10) 107-0 b 4 
21 West 2nd St. 


Exte. PENN ANITA 
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VOLTAGE REGULATORS 


Generator Control Switchboards 
All type power plant instruments 





e . J 
Bargain-List 
ie PR TAI sos vests iss soee ces $175.00 
DOR Ae DOTTIE cnesicncexccsessns SERIOD 
OR a ere 290.00 
ee) Ue Ors es 200.00 
Type GDA-1M General Electric... 60.00 
co re 50.00 
TIPO BIS TOUPEIMBtOR «nc cc cccccvcs 45.00 
pe Ne OS ES ee 45.00 
Tyee BO Pane CAP ous nvcccvecien 45.00 


All rebuilt and guaranteed equal of new 
complete with all accessories. We buy 
exchange and sell all types electrical in- 
struments. Shipment made same day 
receipt of order. Write us your require- 
ments and list of surplus equipment you 
have. Best prices. 


ELECTRICAL INSTRUMENT 
EXCHANGE 


411 N. Ashland Ave., Chicago, Ill. 








FOR SALE 
20-TON HAND CRANE—58’ SPAN 
73 og 230 V. DC. he and pond. 
) Sa. Ft. SUR. CONDENSERS. 
.. A.C. ENG. SETS. 

750 & 2000 Kw. Cy., 3 Ph. BLEEDER TURBO. 
2—200 HP, 150# oer BOILERS A 

50 TO 400 HP. NEW GASOLINE ENGS. 


ROSS POWER EQUIP. CO. Indianapolis, Ind. 


VERTICAL TRIPLEX 
HYDRAULIC PUMPS 


2—!/2”"x4” Worthington, 


tor Driven. 

2—I'/2”x6” Platt, 1000 Ibs. pressure. Motor 
Driven. 

1—2!/,”xb” Deane, 740 Ibs. pressure. Motor 
Driven. 


BELT DRIVEN 
AIR COMPRESSORS 


I—13”x14” Worthington 522 C.F.M. 
2—12”x10” Ingersoll Rand 368 C.F.M. 
1—10”x9” Penna. 240 C.F.M. 


A.S.M.E. BOILERS 
1—72”x18’ Ames H.R.T. 125 Ibs. 
with Stack and Iron Fireman. 

2—80 H.P. Erie City Economic 100 Ibs. 

3—40 H.P. Erie City Economic 100 Ibs. 


Complete 


10,000 Ibs. press. Mo- 





ENGINE GENERATOR SETS 
3 PH., 60 CY. 


I—50 KVA Ridgeway 220-240 vo., D.C. to 
8”x12” Ridgeway Engine. 


1—60 KVA General Electric 240 vo., D.C. to 
11”x12” Ball Engine. 
1—100 KVA General Electric 240 vo., D.C. to 


15'/.”xl4” Harrisburg Engine. 


1—1I50 KVA General Electric 2300 vo., D.C. to 
Harrisburg Four Valve Engine. 


SLIP RING MOTORS 
3 PH., 60 CY., 440 VO. 


I—60 H.P. General Electric MT 546, 1209 RPM. 


2—50 H.P. Westinghouse CW 645-G, 1200 
RPM. 
2—40 H.P. General Electric MT 336, 1200 RPM. 





MACHINE TOOLS’ e@ 
TRANSFORMERS @ 


AIR COMPRESSORS @ 
BOILERS and PUMPS 


ELECTRIC MOTORS 





DELTA EQUIPMENT COMPANY 


148 N. 3d Street 


Philadelphia, Pa. 














FOR SALE 


TURBINE GENERATOR SET 


1—400 KW, 2300 Volt, 60 cycle, 
3 phase turbine generator set connected 
to a La Blanc-Jett condenser with 
direct connected motor driven pump. 


This turbine has been in service 


about 22 years. 


For information write E. W. Merri- 
field, Supt. of Public Utilities, Well- 
ington, Kansas. 








Conditioned Motors, Transformers 
and Compensators 
Send for 12 page stock list. 


Electric Apparatus & Repair Company 
Specialists on Motor and Transformer Repairing 
1410 No. 6th St., PHILA., PA. 


? 


Q 





THE STEAM CONDENSER TRADING POST§ 


We have well conditioned used condensers on _—" in all 


sizes up to 10,000 sq. ft. 


Technical and practical engineering advice concerning 


condenser problems. 


If you contemplate purchase of a used condenser or if 

you wish engineering help before purchase, advice and 

guidance on best type and tubes, packing or the redesign 

of an old condenser this advice is available to you. 

If you wish to trade a condenser or buy a used one to 

exactly fit your requirements we can be of greatest help 
to you. 


CONDENSER SERVICE AND ENGINEERING CO., INC. } 


312 TWELFTH STREET 


JN 


¢ 


RANRANNARANNAnRNKRNnNrRNRKRRAR 


HOBOKEN, N. J. 














»=SPECIALS- 
850 KVA Chuse Eng. Gen. Unit 3/60/480 
1250 KW Turbo Unit 425 Ibs. 2300/480 V, 
250 KW Skinner Uniflow Unit 3/60/240 
300 KW Eng. Unit 3 wire D.C. 250/125 V. 
125 KVA Diesel Unit 3-60-240 
1500 HP. Synchr. Westg. Motor 2300 V. 

Many other Units, M.G. Sets, Boilers 
Steam & Motor Drive Ice Machines 
FRED MUELLER ENGINEERING CO. 
1965 Transportation Bidg.. Chicago Tel. Har. 6199 








are 


@ Modern type motors 

(AC and DC) rebuilt and 

tested to perform like 

new. Cost no more. Save 30 to 70%. Guaranteed. 

More than 6000 units in stock for quick shipment. 
Write, Wire, Phone! 















THE MOTOR "ic" MANUFACTURING CO. 
HAMILTON AVE. - CLEVELAND, OHIO ff: 


enuneeneneeeeenseeeeectstsencueccscsces® 











Rewinding, Redesigning on all makes, 


TRANSFORMERS 


A stock of approximately 1200 units 
maintained in all sizes and voltages 


SPECIAL 
4-1000 KVA, 6609/33,000/13,200-2300/4000 Y Volts 


REGULATORS 


3—18 KVA, 
14—24 KVA, 
9—36 KVA, 
6—48 KVA, 


IRS—60 cy., 
IRS—60 cy., 
IRS—60 cy., 
IRS—60 cy., 


single phase, 2400 volts 
single phase, 2400 volts 
single phase, 2400 volts 
single phase, 2400 volts 


1—45.5 KVA, 50 cy., single phase, 2400 volts 


voltages and sizes — satisfactorily serving our 


many customers since 1926 — every unit guaranteed 


DAVIS TRANSFORMER Co. 


161 DEVONSHIRE ST. 


BOSTON, MASS. 
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CABLE ADDRESS 
O’BRIEN PHILA. 


lls N. THIRD ST.. 


Note well this name 


“BRIEN 


OF PHILADELPHIA: 


It stands for what many Power Plant men consider the foremost source 
of supply of dependable Power Plant Equipment. It stands for complete- 
ness of stock ... utmost integrity in our dealing ... and sound value. 
Send for our 24 page stock list No. 737. 





THE @°RRIEN )PACHINERY (0. 


PHILADELPHIA, PA. 








TELEPHONE 
MARKET 0727 











TURBINES 


100 KW. 3 phase 60 cycle 2300 volt 3600 
rpm General Electric Curtis turbine, 150 
lb. pressure, non-condensing. 

1500 KW. 3 phase 60 cycle 600 volt 3600 
rpm General Electric Curtis turbine, 150 
lb. pressure, condensing, complete with 
condenser and switchboard. 


SYNCHRONOUS MOTORS 


200 HP. 3 phase 60 cycle 600 volt 257 rpm 
Westinghouse. 

250 HP. 3 phase 60 cycle 2300 volt 257 rpm 
General Electric. 

400 HP. 3 phase 60 cycle 2300 volt 1200 
rpm General Electric. 

ie HP. 2 phase 60 cycle 2300 volt 514 

pm General Electric. 

400" HP. 3 phase 60 cycle 600 volt 257 rpm 

Westinghouse. 


A.C. GENERATORS 


225 KW. 3 phase 60 cycle 600 volt 600 rpm 
Allis-Chalmers 3 bearing. 
ae K.V.A. 3 phase 60 cycle 600 volt 720 
pm General Electric 2 bearing. 
312" K.V.A. 3 phase 60 cycle 600 volt 257 
rpm Westinghouse. 


TRANSFORMERS 


8—150 K.V.A. single phase 60 cycle 2300 
volt primary 220/440 volt secondary 
General Electric. 





ELECTRIC SPECIALTIES 


MISCELLANEOUS MOTORS 


60 HP. 3 phase 60 cycle 220 volt 1800 rpm 
General Electric MTC intermittent duty 
motor. 

25/100 HP. 115/230 volt 250/1000 rpm 
Westinghouse D.C. variable speed motor 
type SK, complete with control panel. 

100 HP. 230 volt D.C. 1700 rpm General 
Electric type RCP, frame 34, with con- 
troller. 

100 HP. 8 phase 60 cycle 2300 volt 1800 
rpm General Electric slip ring. 

200 HP. 3 phase 60 cycle 550 volt 360 rpm 
General Elec. slip ring. 

3800 HP. 3 phase 60 cycle 550 volt 600 rpm 
Allis-Chalmers 3 bearing, slip ring. 


WELDERS 


400 amp. Westinghouse 16 KW. 40 volt, 
direct connected exciter, direct connected 
to 25 HP. Westinghouse 3 phase 60 
cycle type CS motor. 

8—Gasoline driven welders 200 amp. West- 
inghouse type SK direct connected to 
6 cylinder vertical Winton engines. 


AIR COMPRESSORS 


9x8 Sullivan compressor. 

9x8 Ingersoll-Rand compressor. 

2—914x12 Laidlaw-Worthington. 

Sullivan compressor Class WJ 22x14x16, 
1500’ capacity, 20 lb. pressure, 250 rpm, 
motor driven. 


Large stock of standard equipment. Send us your inquiries. 


ANDREN—MYERSON CORP. 
411 ATLANTIC AVE., BOSTON, MASS. 


Tel: Liberty 4300 


AIR COMPRESSORS 


Diesel and Electric Driven 


2—665 CFM Chicago Pneumatic Vertical 
Air Compressors direct connected to 
120 HP Benz Full Diesel Engines with 
all accessories. 

1—354 CFM Ingersoll-Rand Air Com- 
pressor direct connected to a 50 HP, 
4 Bo Sg Oil Engine with all acces- 
so 

1—1050 CFM Chicago Pneumatic, Type 
OCB, horizontal, two stage, Air Com- 
pressor driven by a 175 HP General 
Electric AC Synchronous Motor with 
starting equipment. 


Various other sizes and types of rebuilt 
Air Compressors in stock! 


DENNY & CLARK 


910 N. Marshfield Ave. CHICAGO, III. 








SLIP RING MOTORS 
60 HP, 1200, 3/60/440, Westinghouse CW 
100 HP, 690, 3/60/440, Westinghouse CW 
150 HP, 900, 3/60/440, General Electric, IM 
400 HP, 600, 3/60/220, General Electric MT 
AC GENERATORS 


25 KW, 1800, 3/60/220, General Electric 

100 KW, 600, 3/60/440, Western Electric 

150 KW, 720, 3/60/440, General Electric 

ROTARY CONVERTOR 

75 KW, 250 volt DC, General Electric TC, com- 

plete control and 2300 V, 3 ph. transformer 
DC GENERATORS 

25 IW, 125V DC 1200 RPM General Elec. 

65 KW, 125V DC 875 RPM General Elec. 
AIR COMPRESSOR 

7%x6 Chicago Pneumatic NSB horizontal 

ARC WELDERS 


200 amp. Gen. Elec. WD 3/60/220V AC motor 

300 amp. Hansen K6A with control panel 
ENGINE 

25 HP. 325 RPM. Fairbanks-Morse type Y 


ROCKFORD ELECTRIC EQUIPMENT CO. 
721 South Wyman St, Rockford, Il. 











DIESEL ENGINE-GENERATOR SETS 
ARE PECULIARLY GOOD FOR CERTAIN CONDITIONS 


vEny COMPLETE POWER PLANTS 


STEAM—ELECTRIC—DIESEL 
; HOW MAY WE SERVE You? 


CHARLES B. REARICK, 30 Church St., New York 





A NEW BULLETIN EVERY MONTH 


Over 3000 Items of Excellent Used, 
Rebuilt and Surplus New Machinery and 
Equipment. 

— Send For It — 
MACHINERY SALES CORP. of AMERICA 
565 W. Washington St. Chicago, Ill. 











STEAM TURBINES 
60 CYCLE 


1—7500 KW. Gen. Elec. 3 ph., 12,000 V., 
1800 RPM., 16,000 sq. ft. condenser. 

1—5000 KW. Gen. Elec. 3 ph., 2300/ 
4000 V., 1800 RPM. surface or jet 
condenser. 

1—4000 KW. Gen. Elec. 4 stage, 3 ph., 
2300 V., 3600 RPM. 8000 sq. ft. 
condenser. 

1—2500 KW. Gen. Elec. 3 ph., 2300 V., 
3600 RPM. Extraction type. 


75 WEST STREET 








1—1500 KW. Gen. Elec. 3 ph., 2300 V., 
3600 RPM. surface condenser. 
1—750 KW. All. Chal. 3 ph., 2300 V., 
3600 RPM. surface condenser. 
1—250 < Allis Chal. 3 ph. 2300 volt 
M. 


3600 R 
40 CYCLE 


1—1000 KW. Westgh. geared type C. W. 
No. 16, 3 phase, 600 volts, with 
surface or jet condenser. 


25 CYCLE 


1—7500 KW. Gen. Elec. 3 ph., 9000 V., 
1500 RPM., 16,000 sq. ft. condenser, 


ARCHER & BALDWIN, 


Tel.—BOwling Green 9-9275-9276 





SURFACE CONDENSERS 


1—16,000 sq. ft. Worthington surface. 
1—10,000 sq. ft. Worthington surface. 
1—8,000 sq. ft. Wheeler surface. 
1—4,000 sq. ft. Wheeler surface. 
1—3,000 sq. ft. Wheeler surface. 
1—2,500 sq. ft. Westinghouse surface. 
1—2,500 sq. ft. Wheeler surface. 


BOILERS 


4—1250 H.P. B. & W. 375# pressure. 
4—1250 H.P. B. & W. 2404 pressure. 


INC. 





NEW YORK, N. Y. 











188 





Mid-December, 1937 


Gi_ SEARCHLIGHT SECTION > re 





Sets. Generators 


outfits 1200 RPM. 


Cycle, 2300 Volt. 
RPM 


1—300 KW. General 


outfit 720 RPM. 


volt, 1800 RPM. 


FOR SALE 


DIESEL ELECTRIC PLANT 


1—150 KVA. Busch- 


TURBO-GENERATOR SET 


1—225 KVA. General  Electric-Moore 
Turbo-Generator Set 3 Phase, 60 Cycle, 
220-440 volt, 900 RPM—driven by 3600 
RPM Moore Steam Turbine, Bleeder 
Type through Herringbone gear speed 
reducer set. Steam pressure 180 lbs. 


MOTOR-GENERATOR SETS 


3—100 KW. Hertner Motor-Generator 
current. Motors 
1—100 KW. Ideal Motor-Generator Set. 


Generator 250 volt direct current. 
Motor (Synchronous) 3 Phase, 60 


speed of outnt'2200 | 1 VATE BUY AND SELL—New and Used Conduit, 


2—500 KW. Westinghouse Motor-Genera- 
tor Sets. Generators 125-250 volt, 
direct current. Motors (Synchronous) 


treet currents aiowore, Gunetronses) ¢ | Insulated Wires and Cables, Renewable Fuses, 


of outfits 600 RPM. 


biecisic motor.cen- 2 | Safety Switches, Panels, Reflectors, Conduit 
Fittings, and Everything Electrical. 


We Specialize in Reconditioned and Re-Enameled Rigid Conduit 
in Straight 10 Ft. Lengths. Get Our Prices. 


Industrial Power Wiring Bought and Dismantled 


CABLES, CONDUITS & FITTINGS CO., 134 W. 25th St., N. Y. C. 


erator Set. Generator 250 volt, direct 
current. Motor (Synchronous) 3 Phase, 
60 Cycle, 6600-13,200 volt. Speed of 


MOTORS 


4—500 HP. General Electric Motors, Type 
I Form K, 3 Ph r 


Morse Bros. Machinery Co. 


2900 Broadway, Denver, Colorado 
P.O. Box 1708 


Speed of 


CALL ON US FOR: 

Diesel Wlécinie Plant. § phase, #0 cscle HYDRO—MOTOR—TURBO GENERATORS 

, DIESEL OR STEAM ENGINE GENERATORS 
CONDENSERS—HEATERS—PUMPS 

CONVERTERS—MOTORS—TRANSFORMERS 
DIESEL—_GAS—STEAM—ENGINES 


250-275 volts direct 
(Synchronous) 3 6 e 
Phase, 60 Cycle, 2300 Volt. 


660 FORT WASHINGTON AVE. Tel. WAdsworth 8-1331 NEW YORK CITY 








ase, 60 Cycle, 2200 














anteed. 


253 N. Third St. 





WE BUY AND SELL 


Power Plants, D.C. and A.C. Motors, Gen- 
erators, Transformers, Pumps and Elec. 
Instruments. Give us the opportunity of 
bidding. NOTE: We carry a diversified 
stock and your inquiries will receive 
immediate attention. 


Superior Electric Machinery Co. 





Satisfaction guar- 








Philadelphia, Pa. | 


New “SEARCHLIGHT ”’ Advertisements 
must be received by December 22nd to appear in the January issue. 
Address copy to the Departmental Advertising Staff 


Power 
330 West 42d St., New York City 

















yi 


: 


SS 








=! 









No Danger of 
ED 5 ieceoneinsrnnis 


Not when HERCULES Seamless Cop- 
per Floats are used to maintain the 
water level in heaters, tanks, reservoirs 
and other appliances. 


The special spinning process assures 
uniform thickness of metal and high 
mechanical strength. Every Hercules 
Float is guaranteed to stand up under 
350 lb. working pressure and 500 deg. 
temperature. 


Ready to ship — all standard ball 
shaped sizes to 10 in. inclusive. Special 
shapes or sizes furnished promptly on 
order. 


HERCULES FLOAT WORKS 
200 Franklin St., Springfield, Mass. 
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HERE are no two ways about it 

if heat transfer surfaces in oil coolers, 
condensers, preheaters and economizers are 
covered with muck, scale and dirt, efficiency 
goes down and costs go up. Here is an 
embarrassing situation you can avoid easily, 
economically and conveniently with thorough 
Oakite cleaning. 


FREE CHART GIVES FULL DIRECTIONS 


Write for a copy. It tells how to make short work 
of this as well as a dozen more tough power plant 
cleaning jobs with energetic, safe, Oakite cleaning. 


Manufactured only by 
OAKITE PRODUCTS, INC., 23 Thames St., New York, N. Y. 
Branch Offices and Representatives in All Principal Cities of U.S. 


oc MA REG U.S PAT OF 


TRA an AT OFF. 
SPECIALIZED INDUSTRIAL CLEANING MATERIALS & METHODS 


























100 KILOWATT DIESEL ENGINE DRIVEN 
GENERATOR SET 


The new Sterling Crankless Diesel Engine has paramount advantages in compactness—low equipment 
cost—freedom from vibration—low foundation cost—minimum investment and carrying charges. 
Now available in 75 and 100 kilowatt sizes. 


Sterling Crankless Diesel Engine. 
COMBUSTION 100 K.W., 1200 R.P.M. Generator Set. Engine and generator 
mounted on cast iron hedplate, which is internally ribbed and braced 


and provided with a double edge. Units are connected with a Ster- 
F NG | N ES ling Thermoid type flexible coupling within a cast housing at the 

driving end, fully enclosing the coupling. This is a completely 

assembled unit, requiring only connection of water lines, exbaust 
" ” : lines, fuel lines, and thermocouples and switchboard, to be ready 
Gas—Gasoline—Oil Engines for immediate service. It is a self-contained unit, with oil coolers 
and filters, electric starters, generator for charging the batteries 
mounted. Ratteries are part of the regular engine equipment. 
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Larger sizes of these remarkable engines are being developed, and will be thoroughly proven and offered 
early in 1938. 


Investigate the merits of these valveless engines! 


STERLING ENGINE COMPANY 


Home Office and Plant, Branch Office, 
1270 Niagara Street Dept. C-1 900 Chrysler Bldg. 
Buffalo, New York New York, N. Y. 





















ES 


Tre positive functioning of the Coe Drainator is as depend- 
able as the ebb and flow of the tides. Undisputable, un- 
changeable, physical laws positively control the operation of 
the Drainator, as they have governed the tidal movement of 
the seas. 


It was the destiny of Sir Isaac Newton to discover the law 
which governs the tidal flow and offer his discovery to the 
world, 


It has been the destiny of Coe Engineers to utilize another 
physical law and develop the Coe Drainator, the advanced 
steam trap with no moving parts. 


THE COE MFG. CO. 
501 Bank Street 
PAINESVILLE, OHIO 


Continuous removal of both condensate and air with all Send Bulletin No. 903. 
variable factors of operation eliminated, assure lower fuel cost, 


increased output and higher quality of product. 


Write for complete information. AGELESS sic. cieaededeaavacaeeneaes 
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WAYS TO 


a 
a 
ca This view of a 

Green's Extended 

E Surface Econo- 
| mizer shows how 
e the convenient 
doors give ready 

€ access for clean- 
% ing the tubes or 
removing them. 








BOILER COSTS 


1. Save FUEL by recovering waste heat from flue gases. 


2. Increase CAPACITY by delivering hotter feed water 
to the boiler. 

Many plants operating at capacity have obtained a needed increase in boiler 

capacity—at nominal cost—by installing a Green’s Extended Surface Economizer 


. and NO plant can operate at an efficient fuel rate without an economizer 
to recover the waste heat from the flue gases. 


Green’s Extended Surface Economizer has many new constructional features 
that assure years of effective service without maintenance charges—because 
you can install it and forget it—but it will work faithfully for you every day 
that the boiler is operating. 


Our descriptive bulletin will be mailed to you immediately upon request. 
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THE GREEN FUEL ECONOMIZER CO., INC., BEACON, N. Y. 
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It is a Spherical Steam Header 
operating at 925 degrees F. 
maximum temperature and 
1250 Ib. p.s.i. pressure for Unit No. 4 of the 
Waterside Station of the Consolidated Edison 
Company of New York, Inc. where it will handle 
the output of two 500,000 Ib. per hour boilers 
operating a 50,000 K.W. steam turbine. 


Steam from the boilers will enter the header 
through two 12" leads and be carried to the 


i It's not a ROBOT! 











turbine throttle valve by one 20" connection. 
The sphere is made of carbon %% Molybdenum 
forged steel 2°" thick and is 48" O. D. The 
two hemispheres were Masterwelded together 
in accordance with Paragraph U-68 of the 
A. S. M. E. Code for Unfired Pressure Vessels, 


This new form of Spherical Steam Header is 
light in weight, requires little space, operates 
with high efficiency and furnishes steam of a 
uniform temperature to the turbine. 





THE M. W. KELLOGG COMPANY « JERSEY CITY, NEW JERSEY »- 225 BROADWAY, NEW YORK 


Los Angeles: 1031 South Broadway 


Houston, Texas 
Tulsa: Philtower Building 


Pressure vessels ‘“Masterweld’”’ for the Power, Refinery and Chemical Industries. 


Power Plant and Industrial piping. Heat Exchangers, Radial Brick Chimneys, 
Plastic Refractories. Cross, Holmes-Manley, de Florez and Tube and Tank 


cracking units. Gas Polymerization Units. Deasphalting, Dewaxing, Solvent 


Extraction, Acid Treating Plants, Absorption Plants and Pipe Stills. 
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Dexter Machines 


make valves tight 


—IN PLACE 
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@ for GATE valves 


Solved the problem for plants 
using gate valves by enabling 
them to reseat the leaking gate 
valves in place. The seats and 
gate or split discs are refaced 
exactly alike — making a tight 
It is made for 
gate valves as small as one and 


seating valve. 











@ for GLOBE valves 


Plants all over the world are 
using this machine. 
various capacities for small 
plants and large plants. Op- 
eration is simple. Results are 
positive. 
adapted for all types of globe 


and angle valves. 


Made in 


Universal and 








one half inches and as large as 


thirty inches. 
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@ for PUMP 


valves 


Reciprocating pumps can 
be kept operating at full 
efficiency by keeping the 
seats smooth and _ true. 
This machine is attached 
to the studs on the pump 
valve chamber and_ the 
seats refaced in _ place. 


Consider the advantages and value of 
this machine when the seats are driven 
in on a taper and cannot be readily 


removed. 


The investment in a layout of these 
machines for keeping your valves tight 


is an excellent one. 


Write now for 


Catalog No. 24 describing all of these 


machines. 


(Also manufacturers of the Swendeman Automatic Separator) 


THE LEAVITT MACHINE CO. 


10 East River Street 


Orange, Mass. 
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ALPHABETICAL INDEX 
TO ADVERTISEMENTS 





Where an * appears after a name the advertisement doés 


not appear in this issue, but appeared in preceding issues. 
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Carkerundum Co 
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haplin-Fulton Mfg. Co.............. 166 
hapman Valve Mfg. Co.............. 105 
hesterton Co., A. W. 
Chicago- Wilcox 2) Be CA eee 169 
Clarage Fan Co. 5 
Clees Valve & Engineering Co....... 16-17 
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Condenser Service & Engineering Co... * 
Connery Construction Co.............. 166 
Continental Asbestos & Refining Co... 
Controlled Heat a" SEAS 
Coppus Engineering Corp.............. 
Cornell-Dubilier Electric. eee 
Corning Glass Works 5 
Crane Company .... at 
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Crocker-Wheeler_ Electric Mfa. Co..... 
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Dampney Co. of America.............. 
Darling Valve & Mfg. Co............ 17 
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Davis Regulator Co................... 
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Dearborn Chemical Co................ 
De Laval Separator Co..............0. 
De Laval Steam Turbine oe. 
De La Vergne Engine Co.. 
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Diamond Power Specialty Corp....... 8- 
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Get More Out of Life 
By Getting More 
Out of Your Packing 





HE MEANS, of course, that you can do away with 
many of those pesky repacking jobs on Sundays and 
holidays by using that longer lasting packing — 
Chesterton Number "64." 


Note these important 
man-to-man features of 
"64" packing: 


—its unique DIAG- 
ONAL Ply Construc- 
tion gives it extra 
compressibility; the 
gland can be tight- 
ened and the packing 
renewed again and 
again. 

—it will not grow hard 
in the stuffing box 
because it has a spe- 
cially developed 

binder which stubbornly resists the action of intense 

heat. No ordinary rubber cement is used. 


—it has no rubber back, because it needs none, the 
expansion and flexibility is in the construction where 
it belongs. "64" is the only high pressure packing 
with diagonal asbestos ply construction. 


A. W. CHESTERTON CO. 


64 India Street Boston, Mass. 


Chicago Division 
Advance Packing & Supply Co. 
616-620 West Adams St. 
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Highflex Belting 
Because it Keeps Wheels Turning 


Service, adjustments, replacements kept at rock bottom 
by this low stretch, long wearing, endless belt. 


OU production executives want 

the belt that saves time and money 
by delivering continuous production. 
That belt is Highflex—proven wher- 
ever belt records are kept. 

Highflex was the first square edge 
duck belt, and has always been made 
with many exclusive features—the re- 
sults of continuous Goodrich research. 

Highflex assures improved resistance 
to ageing because it is made with Good- 
rich “Age-rite,” a compound that re- 
sists oxidation and so increases the life 
of your belt. New Goodrich manu- 
facturing devices prevent weak spots 
by keeping uniform stretch and pres- 
sure during cure. 


A Highflex Belt runs straight, grips 
pulley evenly—preventing unnecessary 
wear. New surface treatment—no 
soapstone — provides firmer grip on 
pulley, prevents loss of power common 
to ordinary belts. Long flexing life: on 
testing machines Highflex stands three 
times as many flexures as five years ago. 


Can Be Made Endless on Drive 


In addition to these exclusive, 
money-saving values, Highflex offers 
you another advantage. This is the 
patented Plylock Splice, by which 
Highflex Belts are made endless on the 
drive or in your Distributor’s shop, in 


a few hours. The Plylock Splice lasts 





Saves You Time 


longer because it never opens at the 
seams. Thousands of companies are 
setting new records in low belt cost 
with Plylock. And, of course, High- 
flex can be used with fasteners, too. 

Send for data and prices of Highflex 
Belts with Plylock Splice for your 
drives. Specify Highflex and you save 
money, save time and trouble, increase 
plant efficiency. The B. F. Goodrich 
Company, Mechanical Rubber Goods 
Division, Akron, Ohio. 


Goodrich 


ALL dul blr’ in RUBBER 
wf” 


Another story of Goodrich development work appears on page 21 


194 


POWER —Mid-December, 1937 





